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(57) A compound of the formula: 




(0)j 



(I) 



wherein Ar' and Ar^ independently present an optionally substituted arornatic group: P and Q independently^ represent 
a divalent aliphatic hydro-carix>n group haivirig at least 2 carbon atoms and optionally having ether oxygen'or sulfur in 
the carbon chain; Ri and R3 independently represent -CO-R. -CONH-R (R represents a hydrocarbon group or a hete- 
rocyclic group) or a hydrocart)on group; R^ and R* independently represent hydrogen or an alkyi group; R2 and 
independently represent hydrogen or an alkyI group; R^ and R2 or RJ and R^. taken together with the adjacent nitrogen 
^ atom, may form a nitrogen-containing heterocyclic group: and j represents 0 or 1 . or a salt thereof has excellent GnRH- 
ir> receptor antagonizing activity and is useful as a prophylactic and therapeutic agent tor hormone-dependent and other 
2 diseases. 
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Description 



TECHNICAL FIELD 



This invention relates lo a novel amine compound or a salt thereof having viery satisfactory gonadotropin releasing 
hormone (GnRH) receptor antagonizing activity, a process for produdng it. and a phar maceutrcal composition containing 

GnRH which is a decapeptide consisting of 1 0 amino acids is produced in the hypothalamus. It Is known that GnRH 
regulates secretion of various hormones such as luteinizing hormone and follicle stimulating hormone through the recep- 
tors which may be present in the anterior pituitary to thereby play a multi-pronged physiological role inclusive of induction 
of ovulation. Therefore, an antagonist or an agonist that is specific and selectivB for the receptors would modulate secre- 
tion of the anterior pituitary hormones. Therefore, such an antagonist or agonist can be expected to be useful for' the 
prevention and treatment of anterior pituitary hormone-dependent diseases 

Since 1971 when GnRH was first discovered, a large number of Its analogs have been synthesized in hopes of 
exploiting their'agdnistic or antagonistic activity. For example, leuprolerin acetate is a compound known to have a higher 
aHinity for GnRH receptors than native GnRH and is less liable to be metabolized than the latter. 

It is known that, when administered repeatedly, leuprolerin acetate, which is 20 to 50-fold as active as native GnRH, 
causes a receptor down -regulation to suppress the release and production of gonadotropin in the pituitary gland and iri 
the testis, for instance, decreases the response to gonadotropin so that its testosterone producing capacity is diminished 
to the castrated level. It is known that 'as a consequence, the drug displays antitumoral effects in hormone-dependent 
neoplastic diseases such as cancer of the prostate; In fact leuprolerin acetate is clinically in broad use as a therapeutic 
drug for prostatic cancer and endoirietriosis, among other diseases. 

However, these GnRH agonists are peptides which are poorly absorbed' after^ oral acfrhinistration'and. hence, 
restricted in compatible dosage term. Moreover, there are cases in which they transiently manifest agonistic activity after 
the beginning of use and before the expected efiidacy begins to appear, ttiiis causing elevaiion of serum steroid hormone 
levels and transitory exacerbation of bsteaJgia: ^ ; ''^ ? r -w a.^.-^^. - . 

Against this background, a gi-^at deal of r^^ for synthesizing GnRH antagonists which would show therapeutic 
efficacy and yet be free from the above-mentiohed adverse effects has been eagerly undertaken.. . T 

BACKGROUND ART '-''^ • s*'' 

Today, as compounds having GnRH receptor antagonizing actiyity. a large number of. cyclic hexapeptide derivatiyes 
(JP-A-61-191698) and bicyclic peptide derivatives [J. Med. Chem.. 36. 3265-3273. 1993]. all conceived from the steric 
structure of GnRH. have been designed and known. However, all being peptides, these compounds still have the draw- 
backs of poor absorption after oral administration and poor in mst stability 

Meanwhile, synthesis of non-peptide compounds having GnRH receptor antagonizing activity has also been 
attenrpted with great enthusiasm. Byway of illustration, a benzazepine compound of the formula: 



(. 




[wherein R^ represents the amino function of an amine of the formula -NR^R-*. 4-morpholino. 
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R2 represents hydrogen, aikoxy. alkyl. trifluoromethyl, halogen, nitre, hydroxyl. or dialkyi amino: and irxJependentty 
represent hydrogen, aikyl. or alkyl substituted by hydroxyl. halogen or alkoxy: m is equal to 0 or 1 ; n is equal to 0. 1 or 
2: R5 represents hydroxyl, aikyl. halogen, cartxjxyl. alkoxycartxjnyl. or alkyl substituted by hydroxyl. halogen, alkoxy or 
phenyl: Rs represents hydrogen, alkyl. carboxyt. alkoxycarbonyl. or phenyl; and R^ represents hydrogen, alkyl, alkoxy- 

cartjonyl. or aikyl substituted by hydroxyl, halogen, alkoxy. phenoxy or alkoxycarbonyl] is reported in JP-A-62-116SV4. 

A compound of the formula: 



CH2K 




which has LHRH (luteinizing hormone-releasing hormone) antagonizing acti/ity is reported in Journal of Medicinal 
Chemistry. 32. 2036*2038. 1989. 
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Meanwhile, it is described in JP-A-4-253970 that a compound of the formula: 




10 



-Xj^N-B-Y-CH 



\5 



/5 [wherein R i. R2 and R3 each represents hydrogen, hydroxyl. Ci .4 alkyl. C,. 4 alkoxy. halogen. CFj. or methyl enedioxy: 
R4 represents hydrogen or C 1,4 alkyl; A represents a bond or Ci_e alkylene or alkylidene: where Y is a bond. B is Ci .6 
alkylene or alkylidene: where Y is O. S or NR5. B is C2-6 alkylene; X represents CH or N: R5 represents hydrogen or 
Ci .4 alkyi] has intracellular calcium antagonizing activity and can be used as a therapeutic drug tor angina pectoris and 
myocardial infarction. 

20 Furthermore. Journal of Medicinal Chemistry. 34. 12-19 (1991 ) mentions that a connpound of the formula: 



X 

25 ,1 ■ • * 

Ar -C-(CH2)„-Am 
I 

Ar2 

30 . ^ v ; 

[wherein Ar^ and Ar2 each represents H, phenyl, or 2-, 3- or 4-pyridyl; Am represents 2,6-dirnethyl-1-piperidinyl, 1- 
piperidinyl. or2,5-dimethyl-1-pyrrolidinyl; n is equal to 1-4; X represents OH, H. cyano. anriinomethyl, acetolaminomethyl 
or cart>amoyl] has antiarrhythmic acth/ity. Archives of International Pharmacodynamics. 107, 194-201. 1956 describes 
35 thai a cortpound of the formula: 



40 



45 



5C' 



I 

I A 

0 



(wha-ein R represents, -CONH^ -NHj. -NHCOCH3, -NHCOCsHs, •CH2NH2, -CH/JHCOCHs, rCHiNHCOCgHs or -CN; 
NAA' represents N(CH3)... N(C2Hs)3. N(i-C3H7)2. NC4H8. NCsHio or NC4H8OJ has parasympathomimetic activity. 
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JP-A-62-123164 mentions that a compound ol the formda: 



Xn XH2-NH-CO-M.H2 

'^C-(CH:)n-N<^' 



(wherein X and Y. which may be the same or different, are selected from the class consisting of phenyl groups which 
may respectively be substituted by 1 or 2 substituents selected from ambrig halogen. CFa. OH and C 1 ^ alkoxy; and 
are the same or different and each is selected from the dass consisting of lower alkyl groups of 1 -4 carbon atoms, 
or fl^ and R^. takeii together with the nitrogen atom, form a saturated 5- or 6-membered ring; R3 and R"* are selected 
from among hydrogen, lower alkyl or'alkehyl of 1-6 cartx>n atoms, cyclopentyl and cyclohexyl; n is equal to 0 or 1] has 
antiturnoral activity. 

However/ a rion-jDeptide compound haiving sufficiently high GnRH receptor antagonizing activity for use as a med- 
icine has not been discovered. Therefore, ah aromatic amine derivative structurally different from the above-mentioned 
known compounds and having GnRH receptor antagonizing activity with a high clinical potential and safety has been 
awaited in earnest 

DISCLOSURE OF iNVErvrrioN • ... 

The inventors of this invention did much research for finding compounds having GnRH receptor antagonizing activity 
and discovered surprisingly that a non-peptide compound of the formula: 




wherein Ar^ and Ar2 independently represent an optionally substituted, aromatic Qfoup: 

P and Q independently represent a divalent allphattc hydrocarbon group having ^t least 2 carbon atoms/ which 
may have ether bxygeh or* suW^^ ■ ' ■ ' 

R^ and R3 independently represent i) an acyl group of -CO-R or -CONH-R wherein R represents art optionally 
substituted hydrocarbon group or an optionally substituted heterocyclic group, or ii) an optionally substituted hydrocarlx)n 

group: ' . . ■ ' ' [' ;V. ' . ' * .... • . I — ■ > , 

R^ and R^ independently represent^hydrogen or an optional! y substituted alkyl group; 

R' and R2 or' R^ "arid R^ taken together with the adjacent nitrogen atom, may form* an optionally substituted 
nit'rogeh^ontaihihg' heterocyclic grdu^^ 

j represents 0 or'1 . [Compound (!]] or a salt thereof, arid the compound of the formula: 
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30 



35 



4C 




Wherein and independently represent a divalent^ aliphatic hydrocarbon group which may have ether oxygen or 
sulfur within the carbon chain; , - . 

and R^* independently. represent an acyj group.or an optionally substituted hydrocarbon group; 
R and R2 or fl a ^4 ^3,^^^ together with the adjacent nitrogen atom, may form an optionally sulDstituted 
nitrogen-containing heterocyclic group: and the other symbols are defined as above. [Compound (I )). or a salt thereof 
show excellent QnRH receptor .antagonizing activity and low toxicity without being materially influenced by the presence 
or absence or Wnds^of substituents on the rings, thus being of great clinical use. This invention has been accomplished 
ori the basis of Ihja above discovery. f . 

This invention is, therefore, directed to: *" ' 

25 ( 1) A compound (I) or a salt thereof. 

(2) a process for producing compound (1 ). which comprising reacting a compound of the formula: 




wherein all symbols have the same meanings as defined above or a salt thereof with a compound of the formula: 

R-^-L 

wherein L represents a leaving group and R** is as defined above or a salt thei eo<. and ' . 
(3) a gonadotropin-releasing hormone receptor antagonistic composition which comprises a impound (h or a salt 
*5 thereof. ^ - . . . . • .r. ...» . 

In a compound (I)! preferably. Ar' and Ar^ are independently Cs.,* aryl group whlcri m^y be^^bstituted^'by i to 5 
substituents selected Irom the group consishng of halogen. C,..3alkylenedioxy, nitro. cyano. optionally halogenated C , » 
alkyl. optionally halogenated Cj-e cycloalkyl. optionally halogenated Cs'alkoiy. optionally halogenated C, « alkylihio 
so hydroxyl. ammo. mono-Cg alkylamino. di-C, s alkylamino. C, .g alkyl-carbonylamino. C,.6 alkyl-carbonyl carboxyl' 
C, 6 alkoxy-carbonyl. carbamoyl, mono-C, g alkylcarbarrwyl. di-C, , alkylcarbamoyl. sulfo. C, « alkylsulfonyi C, s 
alkylsulfinyl. C6_ ,0 aryl and Ce ,0 aryloxy. / .. ,^ y • i 6 

P and Q are independently divalent Cj., aliphatic hydrocarbon group which may have ether oxygen or sulfur 
within Ihe carbon cahin. 

55 R' and R3 are Independently i) an acyl group of -CO-R" or -CONH-B* wherein R" is a) a C , e alkyl C2 e alkenyl 

C2-6 alkynyl. C3.6 cycloalkyl. Cg. „ aryl or Cz-.g aralkyi group which may be substituted by 1 to 5 substituents selected 
from the group consisting of halogen. C,.j alkylenedioxy. nitro. cyano. optionally halogenated C, g alkyl optionally 
halogenated C1..8 cycloalkyl. optionally halogenated C, .g alkoxy. optionally halogenated C ,.9 alkylthio. hydroxyl amino 
mono-Cs alkylamino, di-C, .g alkylamino. C g alkyl-caibonylamino. C,.s alkyl-carbonyl. carboxyl C, g alkoxy-carbo- 
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nyl. carbamoyl. mono-Ci .5 alKyicarbamoyl. di-Ci .6 afkylcartamoyi, sulfo. C).6 aJKylsulfonyl. d.s alkylsulf inyl, and 5* or 
e-membered heterocyclic group, or b) a 5- to 10-membered heterocyciic group containing, besides carbon atom. 1 to 4 
hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, which may be substituted by 1 to 5 substituents 
selected from Ihe group consisting of halogen. C i_3 alkylenedioxy. nitro. cyano. optionally halogenated Ct _e a'kyl, option- 
ally halog'enated C3.6 cycloalkyl. optionally halogenated Ci_6 "alkoxy. optionally halogenated alkylthio. hydroxyl. 
amino, mono-Ci-a alkylamino. di-Ci_a alkylamino. Ci_6 alkyl-carbonylamino. Ci_e alkyl-cartxjnyl, cartjoxyl. Cue alkoxy- 
carbonyl. carbamoyl. mono-Ci,6 alkylcartjamoyl. di-Ci e alkylcarbamoyl. suifo. C1.5 alkylsulfonyi, C^q alkylsulfinyl, 
Cs-to 3iry\ and Cs-io aryloxy, or ii) a Ci-e a'kyl. C2-6 alkenyl. C2-6 alkynyl. Cj-g cycloalkyl. Cs-u aryl or C7_i$ aralkyi 
group which may be substituted by 1 to 5 substituents selected from the group consisting of halogen. alkylenedioxy. 
nitro. cyano. optionally halogenated d.e alkyl. optionally halogenated C3.6 cycloalkyl. optionally halogenated Ci.s 
alkoxy. optionally halogenated Ci«6 alkylthio. hydroxyl. amino. mono-Ci_6 alkylamino. di-Ci.e alkylamino. Cue alkyl- 
carbonylamino, C1.6 alkyl'CartxDnyl, carboxyl. Ci-e alkoxy-carbonyl, carbamoyl. mono-Ci^e alkylcarbamoyl. di-Ct.6 
alkylcarbamoyl, sulfo, C,.8 alkylsulfonyi. Ci-e alkylsulfinyl and 5- or 6-membeed heterocyclic group, and 

R2 and are independently hydrogen or a Ci_6 alkyi group which may be substituted by 1 to 5 substituents 
selected from the group consisting of halogen, nitro, cyano. optionally halogenated C3.6 cycloalkyl. optionally halogen- 
ated C I 6 alkoxy, optionally halogenated C^ alkylthio. hydroxyl . amino, mono-ii) 1 $ alkylamino. di-Ci^e alkylamino. C 1 e 
alkyl-carbonylamino. Ci_6alkyl-carbonyl. cart>oxyl, Ci.ealkoxy-carbonyl. carbamoyl. mono-Ci 5 alkylcarbamoyl. di-C^ 5 
alkylcarbamoyl. sulfo. C^s alkylsulfonyi. Ci_8 alkylsulfinyl. Ca-10 aryl and Ce- 10 aryloxy. or 

Ri and R^ or R^ and R^. taken together with the adjacent nitrogen atom, form a nitrogen -containing heterocyciic 
group of the formula: 

' i) * • ■ • • ■ • ' ' " ■ - 




whefiain ring A is a 4- to 8-membered ring which may be substituted by hydroxyl or 0x0 group: arid V is >0. >C30. 

or >N-W in which W is a) hydrogen, b) a Ct_6 alkyl. C2-6 alkenyl. C-^^ alkynyl. C3-6 cycloalkyl. Cg^u aryl or Cr^te 
aralkyi group which may be substituted by 1 to '5 substituents selected from the group consisting of halogeri. Ci .3 
alkylenedibxy. 'nitro. cyano.' optionally halogenated" C 1, a alkyl. 'optionally" halogenated cycloalkyl. optionally 
halogenated Ci^a alkoxy, optionally halogenated C|_e alkylthio. fiydroxyl. amino. .mono-C|2e alkylannino. di-Ci!.'6 
alkylamina C lis alkyl-carbonylamino. Cila alkyl-carboriyl. cartioxyl, CiJs aikoxy-carbonyi, carbamdyl, mono-Ci s 
alkylcarbamoyl.' di-Ct Is alkylcart>arh6yT. sulfo! Ct -a alkylsulfoif^l.-Ci.6 alkylsulfinyl and 5- or S-niembered heterocy- 
clic group! or "c) a 5- to 10 member ed heterocyclic groujs coiitainlng, bissides carbon atom. 1 to 4 hetero atoms 
selected from nitrogen atom, oxygen atorri and sulfiif ^tom,' which may be i^ubstituted by .1 to 5 substituents selected 
from the group consisting of halogen. C 1.3 alkylenedioxy. nitro.^cyano. optionally halogenated Cile alkyl. optionally 
halogenated C3-8 cycloalkyl. optionally halogenated Cj-ia alkoxy, optionally halogenated Cr/a alkylthio. hydroxyl. 
amino. mono-Ct a alkylamino, di-Ci. a alkylamino. Ci-s alkyl-carbonylamino, C,.6 alkyl-carbonyl. carboxyi. Ci a 
alkoxy-carbonyl. carbamoyl. mono-Ci .a alkylcarbamoyl. di-C| g alkylcarbamoyl. sulfo. C, s alkylsulfonyi. Ci a alkyl- 
sulfinyl. C5 10 aryl and Cq. 10 aryloxy. and is hydrogen or hydroxyl. 
•i) 



-©3 



wherein ring B is a 4- to 1 2 -member ed mono- or bicyclic ring optionally having an 0x0 group and optionally substituted 
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by 1 to 5 Ci . 6 afkyi groups: and 

ring 0 is a 4- to 12-membered aron^tic ring which maybe substituted by Uo 5 substituents selected from the group 
consjstmg of halogen. C,.3 alkylenedioxy. nitro. cyano. optionally halogenated Ci.6 alkyl. opUonally halogenated 
C3-6 cycloalkyl. optionally halogenated alkoxy, optionally halogenated C,^ alkylthio, hydroxy!, arriino mpno- 
Ci .6 alkylamino. di-Ci^a!kylamino. C,^ alkyl-carbonylamino. Csalkyl-carbonyl. cartjoxyl. Ci e alkoxy-carbonyl 
carbamoyl. mono-C,^ alkylcarbamoyl. di-Cg alkylcafbamoyl. sulfo. aikylsulfonyl. alkylsulfinyl C« to 
aryl and Ce- 10 aryloxy. or / • lu 

iii) 



(Ca2)ni-^ 




wherein nng E is a 5- to 10-membered aromatic ring which may be substituted by 1 to 5 substituents selected from 
the group consisting of halogen. C1.3 alkylenedioxy. nitro. cyano. optionally halogenated Ci-e alkyl. optionally hal- 
ogenated C3-6 cycloalkyl. optionally halogenated C 1.5 alkoxy. optionally halogenated Ci ^ alkylthio. hydroxy I amino 
25 mono-Ci.6 alkylamino. di-Ci^ alkylamino. Ca alkyl^rbonylamino. C,.6 alkyl-carbonyl. carboxyl Ci g alkoxy- 
carbonyl. carbamoyl. mono-Ct-e alkylcarbamoyl. di-C,.e alkylcarbamoyl, sulfo. aikylsulfonyl. C, e alkylsulfinyl 
Ce-io aryl and Ca-io aryloxy: / / . 

X is -CH2-. -CO- or .CH(OH).; 

Y is -CHr. -O- Of -NW*'. in which is hydrogen or a alkyl group which may be substrtuted by 1 to 5 
30 .substituents selected from the group consisting of halogen. Ci_3 alkylenedioxy. nitro. cyano. optionally halogenated 
C3-6 cycloalkyl. optionally halogenated C,^ alkoxy. optionally halogenated Cs alkylthio. hydroxyl, amino mono- 
Ct-6 alkylamino. di-Ci.e alkylamino. Ci.q alkyl -carbonylamino. C,,6 alkyl-carbonyl. carboxyl. Ci_6 alkoxy-carbonyl 
carbamoyl, mono-Cue alkylcarbamoyl. di-C,,6 alkylcarbamoyl, sulfo. C1.6 aikylsulfonyl. C, e alkylsulfinyl Ca ,n 
aryl. Cg^io aryloxy and 5- or 6-membered heterocyclic group: 
3^ k + m is an integer of 1 to 4: and 

n is an integer of 1 to 3. 

(n a cpmpound (I). Ri is preferably a C^.^e aralkyl. C3-.6 cycloalkyl or benzo-'Cj-e cycloalkyl group which may be 
substituted by 1 to 5 substituents selected from. the group consisting of halogen, optionally halogenated Ci s alkyl 
40 optonally halogenated Ct-« alkoxy and C,.a alkoxy-carbonyi. . . , . ^ . ^ - . y. 
In a compound (I). R3 is preferably an ac^l group bf -CO-R^. wherefn R'b is a Ci.s alkyl. Cj.a alkenyt c/ 6 alkynyl 
C3-6 cycloalkyl, Ca-u aryl or C7-16 aralkyl group vyhich maybe substituted by 1 to 5 substituents selected from the 
group consisting of halogen, alkylenedioxy. nitro. cyaho. optionally halogenated C3-6 cycloalkyl. optionaily halo- 
genated Ci 6 alkoxy. optionally halogenated Ci_6 alkylthio. hydroxyl. amino. mono-Ce alkylamino; di-C, « alkylamino 
C,^6 alkyl-carbonylamino. C,^ alkyl-carbonyl. carboxyl. C1..6 alkoxy-carbonyl. cartamoyl. mono-Ci_6 alkylcarbamoyl' 
di-C, 6 alkylcarbamoyl. sulfo. C1.5 aikylsulfonyl. Cue alkylsulfinyl and 5- or 6-r^embered heterocyclic grouD 

In a compound (I). . ■ ' 



45 



so 



55 
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wherein ring is a benzene ring which may be substituted by 1 to 4 substituents selected from' the group consisting 
of halogen. Ci .3 aikylenedioxy. hitrb. cyaho. optiorially halogehated Ci_a alkyl optionally halogeri'ated C3-.6 cycloalkyl. 
optionally halogenated Ct-e alkoxy, optionally halogenated Ci.e 'alkylthio. hydroxyl. amino, mono-Ci.g alkylamino. di- 
Cf.e alkylarnino.'Ci_8 alkyl-carbonylaimino. Ci_aalkyi-carbonyl. carboxyl. Ci_6 alkoxy-cartwnyl. carbamoyl. mbno-Ci.s 
alkylcarbambyl, di-Ci_a aikylcarbaiVioyl. sulfo. Ci_a"alkylsulfonyl. Ct-a alkylsulfinyi.'Ce-io aryl arxJ'Cs.io aryloxy." ^ 
In a compound (1). P and Q are preferably independently a Cz.q aikylene or Cjla alkenylene group. • ' * 
In a compound (1}.'P and*Q are preferably indeperidently a Ca.s aikylene group. '* 
* In a cbrhpourid (l). R'* is preferably hydrogen. . . • 

In a compound is preferably O. 
" InVcomfXHjnd (1), preferable is the CO '* 




wherein Ar3 and Ar** are independently an.optionaljy halogenated^ phenyl "group. Alki and Alkz are irKlependerttly a C2-6 
aikylene group; Ar^ is a C/l ii aralkyi Qfoup which may be substituted by" Halogen or optionaliy halogenated Ci I3 alkoxy ; 
and ring is a benzene "ring which may be substituted by 'i* to 3 substituents selected from theTgroup consisting of 
optiorially halogenated CII3 alkox^, Ci^a alkyl-^ ^'"^ • 

in a compound '(i)/mofe prefer w. .. .. 1. . , , , 

(+)-3.4-Dfhydro-6-methoxy-1'-{4,4 ^ 
2(1H).2"-piperidinel. ' ' . . ' T 

(-)'3.4-biiVdr6-6«iT«ethoxy-r-{4.4-diphehyl-7-{[(4«m 
2{lH).2'-piperidine]. . . . , . . 

(-)-3.40ihydro-67-dirnethoxy-r-{4,4<liphenyl-7-{[{4^^ (naphthalene- 
2(iH).2*-prperidirie|-1-one. ■ . / \, . 

(-)-3.4-Dihydro-67<iimethoxy-r^4,4-diphenyt:7;{[(44l^ (naphthalene- 
2(lH).2';piperidineI. ..." ... 

, (t)'3.4*Oihydr6-6.7-dimethoxy-V-{4.4-diphenyl-7-{[(4^ . (naphthalene- 

2(lH),2*-piperidine|. " . \ '. ' ' ' , 

(•)-3.4-Dihydro-6.7<lirriethoxyO ••{4.4-d [naphthalene- 
2(lH),2'^p|F)eridinel7 * . " ... \ . . * ,* 

(+)-3.4;pihycfrO;6.7-dlmet^ ' (riapNha- 

lene-2(1H).2'-piperidinei.' ' ' • • . . . . 

(+)-3.4-DiHydro-6.7-dinriethoxy-V-{7-{(3-(4-chlorophenyl)propionyl]aniinoM.4-dip^enylhepty^^ 
lene-2(1H),2'-pipertdine], 
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(•)-3.4-Oihydro-6. 7-dimethoxy- 1 •-{7-((3-(4-chlorophenyl)propionyl]amlno}-4 4-diphenylheptyl}spiro(naphthalene- 
2(1H).2*-piperidine). 

(0-3.4-Oihydro-67Kiimelhoxy-r-{4.4-diphenyl-7-{I3-(4-methoxyphenyl)propionylJam^ 
!ene-2( 1 H).2 -piperidine]. 

5 W-3.4-Dihydro-67-dimethoxy-r-{4.4<lipheny»-7-{[3-(4-methoxyphenyl)propio [naphtha- 

lene'2( 1 H).2'-piperidine]. 

3.4-Oihydro-4-{4.4<fiphenyl-7-{[3-{4-methoxyphenyl)propionyl]amino)heptyllspira 

pholine). 

3.4-Dihydro-7-methoxy-4'-{4.4-diphenyl-7-{(3-{4-melhoxyphenyl)propionyllamino}heptyl)spiro[n^^ 
f 0 2( 1 H).3*-morpholinel. 

3.4-Dihydro-6J<limethoxy-4*-(4.4^iphenyl-7-{[3-(4-f7iethoxyphenyl)propjonyn 
2(lH),3*-morpholinel. or a salt thereof. 

In a composition (3). preferred is composition for treating a sex hormone-dependent disease. 

In a composition (3). more preferred is a composition for treating tumor, prostatic hypertrophy, endometriosis, pre- 
*5 cocious puberty or premenstrual syrKirome. 

The aromatic grqup of the "optionally substituted aromatic group* for Ar^ and Ar2 includes, for example, aromatic 
hydrocarbon groups and heteroaromatic groups. Preferred is an aromatic hydrocarbon group. ^ . 

The "aromatic hydrocarbon group" mentioned above includes, for example, monocyclic or fused polycyclic arornatic 
hydrocarbon groups of 6 to 1 4 carlson atoms. Thus, Cg-u aryl groups such as phenyl, r-naphthyl. 2-naphthyl. indenyl. 
2G anthryl. etc. can be mentioned, among other groups.. Particularly preferred is phenyl in many instances. ( 

The "heteroaromatic group" mentioned above includes, for example, 5- to I4:membered monocyclic, bicyclic or 
tricyclic heteroaromatic groups containing 1 or 2 kinds of and preferably 1 to 3 hetero atoms selected from among 
nitrogen, oxygen and sulfur in addition to carbon as ring members. Thus. 5- to io-membered (monocydic or bicyclic) 
heteroaromatic groups containing 1-3 hetero atoms selected from arnong nitrogen, oxygen and sulfur in addition to 
2S carbon as ring members, such as 2-thienyl. 3-thienyl, 2-pyridyl. 4-pyridy!. 2-fury^ S furyl. 4-qulnoiyl, 8-quinolyl. 4-isoqui- 
nolyl. pyrazinyl. 2 pyrimidlnyl. 3-pyrrolyl, 2-lmida2olyl. 3-pyridazinyl. S-isothiazolyl. S-isoxazolyl. 1-indolyl. 2-isoindolyl. 
etc. can be mentioned. 

Particularly preferred in many instances are 5- or 5-membered heteroaromatic groups containing 1 -3 hetero atoms 

selected from among nitrogen, oxygen and sulfur iri addition to carbon as ring members (e.g. 2-pyridyl. 4-pyridyl. etc.). 
so The substituent that may be present on the "optionally substituted aromatic group" for Ar^ and Arz includes, for 

example, halogen (e.g. fluorine, chlorine, bromine, iodine). Ci ^ alkylenedioxy (e.g methylenedioxy. ethylenedioxy, etc). 

nitro. cyano. optionally halogenated C^e alkyl. optionally halogenated C3..6 cycloalkyl. optionally halogenated Ci.g 

alkoxy. optionally halogenated Ci_6 alkylthio, hydroxyl. amino. mono-Ci_6 alkylamino (e.g. methylamino. ethylamino. 

etc.). di-Ci. 6 alkylamino (e.g. dimethylamino. diethylamino. etc.); Ci_a alkyl-cartxjnyl amino (e.g. methylcarbonyfamino. 
35 ethylcarbonylamino. etc.), Ct_8 alkyl-carbonyl (e.g. acetyl, ethylcarbonyl. etc). cartx)xyl. C1.6 alkoxy-carbonyl (e.g. meth- 

oxycarbonyl. ethoxycarbonyl. propoxycarbonyl. butoxycarbonyl. etc.), carbamoyl. mono-Ct-salkylcarbamoyI (e.g. meth- 

ylcarbamoyl. ethylcarbamoyi, etc.), di-Ct .5 alkylcarbamoyl (e.g. dimethylcarbamoyl. diethylcarbamoyl. etc.), sulfo, Ci.e 

alkylsulfonyl (e.g methylsulfonyi, ethylsulfbnyl. etc.). d-a alkylsulfinyl (e.g. methylsulfinyl. ethylsulfinyl. etc.). Cs^io aryl 

(e.g. phenyl, etc.) and Cs-io.afifloxy (e.g. phe^^ ..... 
40 The aromatic group of the "optionaily substituted aromatic group'* may have 1 to s/preferably 1 to 3. suitabie sub- 

stitiient groups selected from anrong those mentioned above in silbstltutable positions of the ring structur^ and where ( 

the number of such substltuents is 2 or more, the substituent group's may lie the same or different. 

The "optionally halogenated Cj.s alkyf as the term Is used in this specification includes, for example. Ci e a'M 

groups optionally having 1-3 halogen atoms (e.g. F. CI. Br, I) (e.g. methyl, chloromethyl. difluordniethyl. iricHloromethyl. 
45 trifluoromethyi. ethyl. 2-bromoethyl. 2.2.2-trifluoroethyl. pentafliioroethyl. propyl. .3.3.3-trifluoroprbpyl. isopropyl. butyl. 

4.4.4-trifluorobutyl. isobutyl. sec-butyl, tert-butyl, pentyl. isopentyl. neopentyl. S.S 5-trifluoropentyl. hexyl, 6.6.6-triflu6r- 

ohexyl. etc.). 

The "optionally halogenated C3 6 cycloalkyl" as the term is used in this specification includes! for example. C3.6 
cycloalkyl groups optionaily having ! -3 halogen atoms (e.g. F. CI. Br. ij (e.g. cyclopropyl. cyclobutyl, cyclopenlyl. 
5i" cyclohexyl. 2.2.3. 3-tetrafluorocyclopentyl, 4-chIorocyclohexyl. etc.). 

The "optionally halogenated C 1 5 alkoxy" as the term is used in this specification includes, for exmaple. Ci g alkoxy 
groups optionally having 1-3 halogen atoms (e.g. F, CI. Br. I) (e.g. methoxy. difluoromethoxy. trifluoromethoxy. ethoxy. 
2.2.2-tnfIu6roethoxy. propoxy. isopropoxy. butoxy. 4.4.4-trifluorobut6xy. isobutoxy. sec-butoxy. pentyloxy. hexyloxy. etc.). 

The "optionally halogenated Ci .a alkylthio" as the term is used in this specification includes, for exarfiple. Ci_6 
55 alkylthio groups optionally having 1-3 hal6gen atoms '(e.g. F, CI, Br, I) (for example, methylthio. difluoromethylthiq. trif- 
luoromethylthio. ethylthio. propyl thio, isopropylthio, butylthio. 4.4,4-trifluqrobutylthio. pentylthio. hexyithio, etc.). 

The hydrocarbon group of the "optiorially substituted hydrocarbon group" as the term is used fqr R. Rl and R^ in 
this specification includes groups available upon eiimlnatiori of one hydrogen atom each from hydrocarbon comppuncis. 
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such as alkyl. atkenyl. cycloalkyt. aryi. aralkyt and other groups. Preferred are acyclic or cyclic hydrocarbon groups of 
1-16 carbon atoms such as the following. 

a) C| .5 alkyl (e.g. methyl, eihyl. pr<pyl. sopropyl. butyl, ispbutyl. sec-butyl tert -butyl, pentyl. hexyl, etc.) - -. 

b) C-^..5 alkenyl (e.g. vinyl, allyl. isopropenyl. bulenyl, isobutenyl. sec-butenyl. etc ) 

c) C2.5 aikynyl (e.g. propargyl. ethynyl. butynyl. 1-hexynyl, etc.) 

d) optionally halogenated Ca.6 cydoalkyi: cyclohexyl may be fused to a benzene ring which may have 1-3 Ci.$ 
alkoxy (e.g. methoxy) groups. 

e) Ce.u aryl (e.g. phenyl, tolyl. xylyl, 1-naphthyl, 2-naphthyl. biphenyl. 2-indenyl. 2-anthryl. etc.); Cq-io aryl (e.g. 
phenyl, etc.) in particular. 

f) C7. 16 aralkyi (e.g. benzyl, phenethyi. diphenylmethyl, Iriphenylmethyl. 1 -naphthyl methyl, 2-naphthylmethyl. 2- 
diphenylethyl. 3-phenylpropyl. 4-phenylbutyl. 5-phenylpentyl. etc.): benzyl in particular. 

The substituent which may be present on the "optionally substituted hydrocarbon group" for R. Ri and R-^ includes, 
for example, halogen (e.g. fluorine, chlorine, bromine, iodine). C1.3 alkylenedtoxy (e.g. methylenedioxy. ethylenedioxy. 
etc), nitro. cyano. optionally halogenated Ci-e alkyl. optionally halogenated C3 -a cycloalkyl. optionally halogenated C 1 a 
alkoxy. optionally halogenated C, s alkylthio. hydroxyl. amino, mono-C| e alkylamino (e.g. methylamino, ethylamino. 
etc.). di-Ci_6 alkylamino (e.g. dimethylamino. diethylamino. etc.). C^.s alkyl-carbonylamino (e.g. methylcarboriylamino. 
ethylcarbonylamino. etc.). Ci_6 alkyl -carbonyl (e.g. acetyl, ethylcarbonyl, etc.). carboxyl. C,_6 alkoxycarbonyl (e.g. meth- 
oxycarbonyl. ethoxycartsonyl. propoxycarbonyl. butoxycarbonyl. etc.). carbamoyl. mono-Ci_$al kylcartsamoy I (e.g! meth- 
ylcarbamoyl. ethylcarbamoyl. etc.). di'Ci_6 aikylcart}amoyl (e.g. dimethylcarbamoyl. diethylcarbamoyl. etc.). sulfo. Ci_s 
alkylsulfonyl (e.g. methylsultonyl. ethylsulfonyl, etc.). Cwa alkylsulfinyl (e.g. methylsulfinyl. ethylsulfinyl. etc.). Ce-io aryl 
(e.g. phenyl, etc.). Ce-io aryloxy (e.g. phenyloxy. etc.), 5- or 6-membered heterocyclic groups (e.g. rings containing 1- 
3 hetero atoms selected from among N. O and S in addition to C as ring members, such as 1 2- or S-pyn-olidinyl, 2- or 
4-jmidazolidinyl. 2-. 3- or 4-pyrazolidinyl. 1-. 2*. 3- or 4-piperidyl. 1- or 2*pipera2tnyl, morpholinyl, 2-thienyl. 3-thienyli 2- 
pyridyl. 4 pyridyl, 2-ftjryl. 3-furyl. pyrazinyl. 2-pyrimidinyl. 3-pyrrolyl. 2-imidazolyl. 3-pyridazinyl. 3-isothiazolyl. 3'isoxa* 
zolyl. etc.). 

The hydrocarbon group of the "optionally substituted hydrocarbon group' may Have '1 -5. preferably 1-3. suitable 
substituents such as those mentioned above in substitutat^le positions.' and where the number of siibstituents is 2 or 
more, the substituent groups may be the same or different. 

The heterocyclic group of the'"optionally substituted heterocyclic group^^^ indudeis. for example, 5- to lO'mem- 
bered (monocyclic or bicyclic) 'heterocyclic groups' containing 1 to 3 heterd atoms of -dhe or two' kinds selected from 
among nitrogen, oxygen and siilfur in addition to carbon as ring members (e.g non-aromatic heterocyclic groups such 
as 1-. 2- or 3-pyrrolidinyl. 2- or 4-imidazolidinyl. 2-. 3- or 4-pyrazolidinyl, 1-. 2-. 3- or 4-pipeVid%' i - 6r'2-^iperaz^inyl, 
morpholinyl. etc. an6 arbmatic-heterbcyclic (heteroaromatic) groups such as 2-thienyl. 3-thieiiyi. 2-pyridVl. 4-pyrldyl. 2- 
furyl. 3-furyl. 4-quinolyl, S-quinolyl. 4-isoquinolyl. pyrazinyl. 2-pyrimidinyl. 3-pyrrolyi. 2-imidazbiyl. 3-pyridazinyl;'3-is6th^^ 
azolyl. 3-isbxazblyl.'''r-incl6lyl. '2-(i56iridolyl. etc.). Preferred 'are' lieteroaromatic groups'th'at riiay'have'a''sut>stituent or 
substituents". Thus, for example, '5- to 10-membered (monocyclic 'or bicyclic) heteroaromatic groups cdntainin 1-3 
hetero atoms of one or two kincis selected frbrn among N.'d and' S in addition to C as Vihg (rfembers (e.g/2-thieHyi,' 3- 
thienyl. 2-pyridyl.' 4-pyridyl. 2-fui'yr. 3-furyl. 4-quinolyl.'8-quinblyl. 4-isbquinoiyl. pyrazinyl.' 2 -pyrimidinyl. 3-pyrr6lyl, 2-imi- 
dazolyl. 3-pyridazinyl. S-isothiazolyl. 3-isoxazolyl. 1-indolyl. 2-isoindolyl. etc.) are preferred in'hiany"inbtances. Particu- 
larly. 5- or 6-membered heteroaromatic groups containing 1 -3 hetero atoms selected from among N, O and S in addition 
to C (e.g. 2-thienyl. 3-thienyl, 2-pyridyl. 4-pyridyl. etc.) are selected in many instances!' • ' '^'r 

The substituent that may be present on the heterocyclic group of the "optionally substituted heterocyclic group" 
typically includes the substituents mentioned for the optionally substituted aromatic group for Ar* ar^d Ar^. 

The alkyl group for the "optionally substituted alkyl" for R2 and R* includes, for example, straight-chain or branched 
lower(Ci 6)alkyl groups (e.g. methyl, ethyl, propyl, isopropyl. butyl, isobutyl. 5e<:-butyl. tert-butyl. pentyl. hexyl. etc.). 

The substituent which may be present on the "alkyl" may for example be any of the substituent groups mentioned 
for the "optionally substituted hydrocarbon group" for R. R' and R *. and Cg. 10 aryl groups (e.g. phenyl etc) 

The divalent aliphatic hydrocarbon group of at least 2 carbon atoms of the 'divalent aliphatic hydrocarbon group 
containing at least 2 carbon atoms, which may have ether oxygen or sulfur within the carbon chain' for P and O includes 
a divalent group of at least 2 carbon atoms which is available on elimination of hydrogen atoms from the same or different 
cartion atoms of saturated or unsaturated aliphatic hydrocarbon and is preferably a hydrocarbon gioup containing 6 or 
less carbon atoms. More particularly the examples of the hydrocarbon group includes: 
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(i) alkyiene groups (e.g. -{CH^z'' *(CH2)3-. •(CH2)4-. 



-CHj-CH-CHj- 
M 



to -(CH2)5-. 



-CH2-CH2-CH-CH-.-, 
\ 

CH.| 

and -(CH2)6'. etc.). . ! * 

20 (ii) alkenylene groups (e.g. -CH=CH-. . 



2S 



-CH=C-, 

- I 



. -CHz-CHxCH-. and -CH2-CH=pH-CH2-. etc.). 
(ijO aljsynylene groups (e.g. -930% -CH2-CsC- an^ 
3C ... T . . .- . . 

Preferred are C2-6 a^l<ylene groups (e.g. ethylene, propylene, trimethylene. letramethylene. pentamethylene. etc.)! C2-6 
alkenylene (e.g. yinylene, propenylene. etc.), and .Czls aikynylene groups (e.g. ethynylene, propynylene. etc.) 

The "aliphatic hydrocarbon group of at least 2 carbon atoms" may have ether oxygen or sulfur within the carbon 
chain. Thus, for exarnple. . . . . . .. 

r, .-CH2-0-CH2-. -CH2-CH2-O-CH2-. -CH2-0-CH2-P-CH2-. •CH2-S-CH2-. •CH2-CH2-S-CH2-! and -CHz-S-CHz-S- 
CH2-. among others, can be rnentioned. . . ^ 

. The divalent aliphatic hydrocarbon group of the T^ivalent aliphatic hydrocarljcn group vyhich, may have ether oxygen 
or sulfur within the carbon chain" for.P^ and incltides a divalent group of one or more.carbpn atoms which is available 
on eliniiriatiori pf hydrogen atoms from the same or different cartron atoms of saturated. or unsaturated aliphatic hydro- 
40 carbon and is preferably a group of „6 or less carbon atoms. More particularly, the.examples of the hydrocarbon group 
mentioned just.ab'ove Includes: ^ . 

(i) alkyiene groups (e.g. -CH2%;(CH2)2*. -{CH2)3-. -{CH2)4-. . ' 



45 



so 



-CH.-CH-CHj- 
t 

CH, 



. -(CH2)5-. 
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-CH2-CH,-CH-CH,-, 

5 ^ . ^'^ ;i ■ - - 

and -(CHJe-. etc.). 
10 (ii) alkenylene groups (e.g. -CHsCH-. 

-CH=C-, 
I 

-CH2-CH=CH-. and -CH2-CH= CH-CH2-. etc.). 

(hi) alWnylene groups (e.g. -C*C-. -CH2-CaC-. and -CHrC-C-CHr. etc.) 

20 

' Pr^ifiBrred are C2-6 alkylene (e.g. ethylene, propylene, trimethylene. tetramethyiene. pentamethylene, etc.), C2-8 alke- 
nylene (e.g- vinylene. bropenylene. etc.). airid C2-6 alkynylene (e.g. ethynylene. propynylene. etc.) in many Instances. 

The above "divalent aliphatic hydrocarbon group" may contain ether oxygen or sulfur within the carbon chain. Thus, 
for example, - ' . c-. 

25 -CH2-0-CH2-. -CH2-CH2-O-CH2-. -CHs-O-CHz-O-CHr. -CHj-S-CHo-. -CHrCHz-S-CHz-. and -CHrS-CHs-S- 

CH2- can be mentioned. 

The "acyl group" for R^* and R^* includes, tar example. -CO-R. -CONH-R. -SO-R. and -SO2-R wherein R represents 
an optionally substituted hydrocart)on group or an optionally substituted heterocyclic group. Particularly preferred is - 
CO-R in many instances. 

30 The nitrogen-containing heterocyclic group of the "optionally substituted nitrogen-containing heterocyclic group" for 
R^ and R^. R * and R^, R'* and R2. or R^ and R^ means a fused or non-fused nitrogen-containing heterocyclic group 
that may contain 1 to 3 hetero atoms of one or two kinds selected from among nitrogen, oxygen and sulfur. 

The substituent which may be present on the "nitrogen-containing heterocyclic group" includes the substituents 
which may be present on Ar^ and Af2. among other groups. The "optionally substituted nitrogen -containing heterocyclic 

3S group" includes, for example, the following. 

(i) 




45 

wherein ring A represents a 4-- to S-membered ring which may be substituted by 1 or 2 hydroxyl or 0x0 groups: V 
represents >0. >CsO. 

>CH<!:!.. 

w 

or >N-W: W represents hydrogen, an optionally substituted hydrocaibon group or an optionally substituted hetero- 
cyclic group: and represents hydrogen or hydroxyl; 

55 
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-©0 



10 wherein ring B represents a 4- to 12-membered ring which maybe substituted by 1 or 2 oxo groups; ring 0 represents 
an optionally substituted 4- to 12-menribered aromatic ring; preferably 




-N B 



2C 



25 



wherein ring B represents a 4- to I2?membered ring which may be substituted by 1 or 2 oxo.groups; represents 
halogen (e.g. fluorine, chlorine, bromine, iodine). Ci.« alkyi (e.g. methyi. ethyl, propyl, isopropyl. etc.), Ci,6 alkoxy 
(eg. methoxy^ejthoxy. propoxy. isppropoxy. etc.). Ci_3 alkylenedioxy (e.g. methylenedioxy. ethyl enedioxy. etc.). nitro, 
amino or Ci .a alkyl-carbonyl (e.g. acetyl, propionyl. etc.); 

{"0- - : . 'J , ■ . . - . [ - 



30 



35 




40 



Wherein ring E represents an optionally substituted 5- to lO-membered aromatic ring; X represents •CH2-, -CO- or 
•CH(OH)-: Y represents -CHr. -O- or -NW**- in which W** represents hydrogen or an optionally substituted Ci.e 
alkyI group; k+m represents an integer of 1 to 4; and n represents an integer of 1 to 3; 

(iv) optionally substituted nitrogen-containing heteroaromatic groups. Among others, (i). (ii) and (iii) are preferred. 
More preferred are (i) and (iii). Particularly (iii) is preferred. 



45 



The "4- to 8-membered ring which may be substituted by 1 or 2 hydroxy! or 0x0 groups" for A includes, for example, 
the following. 



so 



and 




among others. 



55 
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Preferred in many instances are 

* 




wherein V is as defined above arxl , ' ' . - .; ^ * 

G represents.halogeh such as fluorins. chlorine, etc.: Ci.a alkyi such as methyl, ethyl, propyl, isopropyt. etc.: or 
C1..6 alkoxy such as mettioxy. ethoxy. propoxy, isopropoxy. etc.. 

The "optionally substituted hydrocarbon group" for W includes the groups mentioned hereint>efore for the "optionally 
substituted hydrocarbon group" for R. Ri and R3. Particularly preferred are Cs-m aryl (e.g. phenyl) and C^-ie aralkyi 
(e.g. benzyl) grogps. The substituent which may be^presenl on this hydrocarbon group includes, for example, the sub- 
stituents mentioned^fpr the "hydrocarbon group" for R. and R3.Ji . 

The "optionally substituted heterocyclic group " for W includes, for example. 5- to 1 0-membered (monocyclic or blcy- 
clic) heterocyclic groups containing 1 to 3 hetero atoms of 1 or 2 kinds selected from among nitrogen, oxygen and sulfur 
in addition tocartx>n as ring members. Specifically, 1-. 2- or 3-pyrrolidinyl. 2- or 4-imtdazolidinyl, 2-. 3'^or 4,-pyrazolidtnyl. 
1 2-, 3- or 4-piperidyl, 1- or 2-piperazinyl. morpholinyl. 2-thienyl, 3-thienyl. 2-pyridyl. 4-pyridyl, 2-furyL 3-furyl, 4-quinolyl, 
8-quinoiyl. 4-isoquinolyl. pyrazinyl. 2-pyrimidinyl. 3-pyrrolyl. 2-imidazolyl, 3-pyridazinyl. 3-isothiazolyl. 3'isoxazolyt. 1- 
indolyl. 2HSOindoiyl, etc. can be mentioned. Preferred, among them, are aromatic groups. Particularly. 5- or 6-membered 
heteroaromabc groups containing 1 to 3 hetero atoms selected from among mtrogen. oxygen and sulfur in addition to 
'carbon (e.g. 2-ftienyl. 3-thienyl. 2-pyridyl. 4-pyridyl.'^^'e^^^^ 

The sut)stituent which may be present on the heterocyclic group of the "optionally substituted heterocyclic grblqa" 
typically includes the same substituerits as rhentioned for the "optionally siibistituted'aromatic group" for Ar^ aiid Ar2. 

The 4- to 1 2*merTibered ringj wNch rhay be substituted by 1 or 2 0x0 groups for 8 includes' for example." the following: 
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20 



25 



30 



35 



4C 



-CO . -cA -CtD 

The aromatic ring of the "optionally substituted 4- to 1 2-niembered aromatic ring" for 0 and E includes for exam- 
ple, benzene nng. naphthalene ring, and 4- to 12-membered, preferably. 5- to 10-membered heteroaromatic'rings (e o 
nngs containing 1 to 3 hetero atoms selected from among N. O and S in addition to C as ring members, such as pyridine 
pyra»ne. pynmidine. pyridazine. pyrrole, imidazole, pyrazole. thiophene. furan. thiazole. isothiazole. oxazole. isoxazole' 
quinoline. isoquinoline, indole, isoindole and other rings). Specifically, the tollowing rings can be typically mentioned. ' 







4S 



ss 



benzene riSg ^"'^ a benzene ring or a pyridine ririg and more preferably a benzene ring;'F|ing e'is preferably, a 

The sutetituent which may be present on the -opiionally substituted aromatic ring" includes the Mme substituents 
as mentioned hereinbeftjre for the "optionally substituted aromatic group" for Ar' and Ar2 

The "optionally substituted alkyi groups" for includes, for exannple. C, b alKyi groups which may be substituted 
by 1 to 5 substituents selected from the group consisting of halogen. C, .3 alkylenedioxy, nitre, cyano. optionally halo- 
genated C3 e cycloalkyl. optionally halogenated C, , alkoxy. optionally halogenated C, « alkylthio. hydroxyl amino 
mono-C, 6 alkylam.no. di-C, « alkylamino. C , g alkyl-carbonylamino, C, s alkyl-c«rbonyl. ca.boxyl. C, 9 alkoxy-caibo- 
nyl carbamoyl. mono-C, s alkylcartsamoyl. di-Cs alkylcarbamoyl. sulfa C, s a kylsulfonyl. C, g alkylsuHinyl C« ,„ 
aryl. C». 10 aryloxy and 5- or 6-membered heterocyclic group. » • » w 

The riilrogen containing heteroaromatic group of the "optionally substituted nilrogen-containing heteroaromatic 
group includes, for example. 5- to 10-membered (monocyclic or bicyclic) heteroaromatic groups containing onenitrogen 
atom other than cartoon atom and optionally having prelerably 1 to 3 hetero atoms of 1 or 2 kinds selected from arnong 
N. O and S as nog members. Specifically, 
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to can be mentioned as examples. Where a counter ion is required, typically a halide ion (e.g. chloride ion; bromide ion or 
iodide ion) is employed- ■ " ' " 

The substituent which may be present on the "optionally substituted nitrogen-containing hetercaromatic group" can 
be the same substituents as those mentioned for the "optionally substituted aromatic group" for Art ahd Ar^. 

Referring to the formulae shown hereinbefore. Ar^ and Ar2 ind^endently represent an optionally substituted aro- 
iS matic group. The aromatic groups for Ar^ and Ar2 nnay each be a Cs.io a*"/! group (e.g. phenyl), for instance. 

The preferred "optionally substituted aromatic group" for Ari and Ar^ includes, for example, (i) Ce-u aryl groups 
and (ii) 5- to 10-membered (monocyclic or bicyclic) heteroaromatic groups containing 1 to 3 hetero atoms selected from 
among nitrogen, oxygen and sulfur in addition to carbon as ring members, which groups may optionally have 1 -3 sub- 
stituents selected from the group consisting of halogen. C1.3 alkylenedioxy. nitro. cyano. optionally halogenated Ci s 
20 alkyl. optionally halogenated C3 ^ cycloalkyl. optionally halogenated Ci. 5 alko)^. optionally halogenated C, ,.6 alkylthio. 
hydroxyl, amino. mono-Ci ,3 alkylamino. di-Ci_6 alkylamino, C|_6 alkyl-carbonylamino. amino. Ci_6 alkyl-carbonyl. car- 
boxyl. Ci. 6 alkoxycarbonyl. carbamoyl. mono-C us alky {carbamoyl. di-Ci e alkyicarbamoyl. sulfo. Ci .e alkylsuHonyl. Ci a 
alkylsuifinyl. Ce. 10 a^yl Ce-io aryloxy 

In the same formula. P and Q independently represent a.divalent aliphatic hydrocarbon group of at least 2 carbon 
25 atoms which may have ether oxygen or sulfur within the carbon chain. 

Preferred examples of P and O are C2-6 alkylene and C2-6 alkenylene groups which may have ether oxygen or 
sulfur wHhin the carbon chain. Among them. Ca.e alkylene and C2-8 alkenylene groups are preferred, and C3-5 alkylene 
groups (e.g. trimethylene. tetramethylene. etc.) are the more preferred in many instances. 

In the formula (1*) shown hereinbefore. P* and independently represent a divalent alipfiatic hydrocarbon gr^oup 
30 which may have ether oxygen or sulfur within the carbon chain. 

Preferred examples of P^ and are C2-6 alkylene and C2-6 alkenylene groups which may have ether oxygen or 
sulfur within the carbon chain. Particularly preferred are C2-6 alkylene and C2- 6 alkenylene groups. Among them, 03.5 
alkylene groups (e.g. trimethylene. tetramethylene. etc.) are more preferred. 

In the formula shown hereinbefore. and independently represent 1) an acyl group of -CO-R- or -CONH-R 
35 wherein R represents an optionally substituted hydrocarbon group or an optionally substituted heterocyclic group or ii) 
an optionally substituted hydrocarbon group. 

Ri preferably represents an optionally substituted hydrocarbon group. 
R3 preferably represents an acyi group of -CO-R or -CONH-R. 

The "optionally substituted hydrocarbon group" for R..:R! and R^ includes (i) C1..6 alkyl. (11) C2-6 alkenyl. (iii) C2-6 
4c alkinyl. (iv) C3.5 cycloalkyl which may be fused with a phenyl ring, (v) Cs-u aryf. and (vi) C7- 15 aralkyi, each optionally 
substituted by 1 -3 substituents selected from the group consisting of halogen, C t -3 alky lenecfioxy. nitro. cyano, optionally 
halogenated Ci_6 alkyl. optionally halogenated C3_6 cycloalkyl. optionally halogenated Ci-e alkoxy. optionally halogen- 
ated Cx s alkylthio. hydroxyl. amino. mono-Ci_6 alkylanrtino, 

di-C,.6 alkylamino. Ct.a alkyl-carbonyl ami no. Ci_6 alkyl-carbonyl. cartx>xyl. Ci e alkoxy-carborryl. carbamoyl, mono- 
45 C \l6 alkylcaVbamoyl.'di-Ci:6'alkylcarbamoyl. siilfo. Ci. s ^Msuitoriyl. ti .s alkylsulfiriyl. Cs- 10 aryi. Cs-io'aryfoxy and 

5-'or 6-membered heterocyclic groups. ' *'• ' ; ' ' ' ••■*'^*' - 

Ri is preferably a Cf 'te aralkyl. C3J6 cycloalkyl or berizo-CsVs cycloalkyl group which rriay be substituted by'l to 5 

substituients selected from the group consisting of halogen, "optionally halogenated C t a alkyl. optionally halogenated 

C I 6 alkoxy and C I 6 alkoxycarbonyl. 
sc The preferred "optionally substituted heterocyclic group" for R includes^ for example! 5- to 10-membered hetei^ocyclic 

group which may have 1-3 substituents selected from the group consisting of halogen. C1.3 alkylenedioxy. nitro. cyano. 

optionally halogenated C t .5 alkyl. optionally halogenated C3_6 cycloalkyl. optionally halogenated C 1 .5 alkoxy, optionally 

halogenated Ci .5 alkylthio. hydroxyl. amino. mono-C 1 .5 alkylamino. di-Ci s alkylamino. Ci-s alkyl- carbon ylamino. Ci 5 

alkyl-carbonyl. carboxyl. Ci e alkoxy-carbonyl. carbamoyl. mono-Ci„6 alkylaubamoyl. di-Ci .6 alkyicarbamoyl. sulfo. 
53 C1.6 alkylsuHonyl. C|.6 alkylsulfinyl. Ca-io aryl and Ca.10 aryloxy 

A preferred example of is -CO-R. R-^ is preferably an acyl group of -(/O-R** wherein R^ is a Cue alkyl. C2.6 

alkenyl. C2-a alkynyl. C3-6 cycloalkyl. C^^u aryl or Cz-ia'aralkyl group which may be substituted by 1 to 5 substituents 

selected from the group consisting of halogen. C1.3 alkylenedioxy. nitro. cyano. optionally halogenated Cs^ cydoalkyl. 

optionally halogenated C^a alkoxy. optionally halogenated Cue alkylthio. hydroxyl. amino. mono-Ci-e alkylamino. di- 
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Sill^lr!! r"* alkyl-carbonyi. carboxyl, C, alkoxy<arbonyl. carbamoyl. mono-C, « 

arkylca^amoyl. d-C, , alkylca*amoyl. sulfo. Cue alkylsulfonyl. Cs alkylsulfiny. and 5- or 6-membered heterocyclic 
? ''.^ZZ "'J'" " " ' 3'°"" •^^''^ ' -3 5"bs«uen,s selected from a^ng SSge^ 

h^ooi '-rr- "^^T haiogeriated C,.s alky., optionally halogenated cydoalkyi optionally 

haJogenated C,.6^alkoxy.,opbonally halogenated Cs alkylthio. hydroxyl, ammo. mono-C, « alkylamino di-C, I 
alkylamino. C.^ alkyl-carbonylamino; C,^ alkyl^onyl. carboxyl. C,:, alkoxy-carbonyl. carbamoyl mono-C, ! sTm! 
carbamoyl. d..C,.s alky,cart«moyl. suHb. C,., alkylsulfonyl. C,., alkylsuKlnyl. C,. ,o aryiand Cs.,o a^yCpa 
preferred .s Cr. „ aralkyi group which may have 1 -3 substituents selected from among halogen ^d c/ ^alC 
hvdrocfrh^'r'^ ' oT hereinbefore. R'- and R^^ independently represent an acyl group or an optionally substituted 
Tn m^^r^TnT^^pT "P"*'"^'^ hydrocarbon group R^- is preferably an acj group, 

^the formula. R2 and R4 .ndependently represent hydrogen or an optionally substituted alkyi group ^ • 
The optionally substituted alkyl" for R2 and includes, for example. C...a alkyI having i to asubstiLnts selected 
^om among halogen n.tro cyano. C,^ cydoalkyi. C,.e alkoxy. C,^ alkyiWo, hydlroxyl. aS^no. mo^ 0^8?. aTkySS? 
t :>^^'T"°- C'r6 3'ky'-<^rt«nylamino. C,., alkyl-carbonyl. carboxyl. C,.. alkoxy-carbonyi;; cartel m^JJi 
C, 6 alkylcarbamoyl. d.-Cs alkylcarbamoyl. sulfo. C,.9 alkylsulfonyl. Ci^ alkylsulfinyl and Cs ,oaryr^^ 
SSly Z 'iZ^^T- " " ^'"^ substituted by ph-eny. (e.g. benzyl,. 

In the formula show/n hereinbelore. j represents 0 or 1. Preferably, j is 0 

nitroTlf-I^^' T ^"^ °' ^' '^"^^ ♦"a^'f'"^^ ^-^^ "it'ogen atcm,; may form a 

nitrogen-containmg heterocyclic group. . * . ^ . niciy lurm a 



may for exarnple be: 
(i) 




wherein R,ng E represents an optionally substituted benzene ring, preferably a benzene ring optionally having 1- 
coHnnJn H i' ''''' '^ ^"^""^ ^^'^^e". C,.3 alkylenedioxy. nitro. cyano. optionally hafogenated C, ^alM 
op^onal y halogenated C,.s cydoalkyi. optionally halogenated Cs alkoxy. optionally halogenated C, « alS' 
MroxyUmino^mono-C, , alkylamino. d|.C, salkylarnina 

a%?sr:^r;r;o:^^^^^ 

(ii) • ■ - 
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wherein represents 



or >N-W. in which W is a) hydrogen, b) a alkyl. C2.6 alkenyl. C^-e alKynyl. C3-6 cydoalkyf. C5_i4 aryl or C7.16 
aralKyI group which may be substituted by i to 5 substituents selected from the group consisting of halogen. Ci .3 

to alkylenedioxy. nitro. cyano. optionaliy hatogenated Ci.q aikyl. optionally halogenated C3-6 cycioalkyi, optionally 
halogenated Ci_8 alkoxy, optionally halogenated C-jie afkylthio. hydroxyl. amino. mono-Ci_8 alkylamino. di-Ct-e 
alkylamino. Ci_6 alkyl-carbonylamino. Ci_e alkyl -carbonyl. carboxyl. Ci_6 alkoxy-carbonyl. carbamoyl. mono-Ci^s 
alkylcarbamoyi, di-Ci .6 alky (carbamoyl, sulfb, Ci_6 alkylsulfonyl. Ci .5 alkylsulfinyl and 5- or 6-membered heterocy- 
die group, or c) a 5- to 10-membered heterocydic group, containing, besides carbon atom. 1 to 4 hetero atoms 

t s selected from nitrogen atom, oxygen atom and sulfur atom, which may be substituted by 1 to 5 substituents selected 
from the group consisting of halogen. Ci 3 alkylenedioxy. nitro. cyano. optionally halogenated Ci _6 alkyl. optionally 
halogenated C3-.6 cycioalkyi. optionally halogenated Ci.e alkoxy, optionally halogenated Ci.e alkylthio. hydroxyl. 
amino. mono-Ci-a alkylamino. di-Ci^ alkylamino. C1..8 alkyl -carbonylamino. Ci_d alkyl-carbonyl. carboxyl. C\.s 
alkoxy-cart>onyl. carbamoyl. mono-Ci.e alkylcarbamoyi. di-Ci_a alkylcarbamoyi. sulfo, Ci_8 alkylsulfonyl. Ci -e alkyl- 

^ sutf inyt. Cs. 10 &cyl and Ce. 10 arytoxy. and is hydrogen or hydroxyl. W preferably is phenyl group optionally having 
1 -3 substituents selected from among halogen and optionally halogenated C i_6 alkoxy. 

The following is a partial listing of some preferred compounds of formula (I). ' 
25 • (1) A coiTijMund of the formula: 



,Ar3s_/Alk,:^ 




■ I ^ 
NHC0-*r5 

40 wherein Ar^ and Ar** irxJependently represent an optionally substituted phenyl; Alk^ arxi A!k2 independently represent 
a C2-6 alkyiene group: Ar^ represents an optionally substituted aralkyl group; ring represents an optionally sub- 
stituted benzene ring or a salt thereof. . ■ , > 

Preferably. Ar^ and Ar^ are independently phenyl optionally having 1-3 substituents selected from among hal- 
ogen, Ct.3 alkylenedioxy. nitro. cyano. optionally halogenated C|.a alkyl. optionally halogenated C3.6 cycioalkyi. 

45 Optionally halogenated Cj-s alkoxy, optionally halogenated 

C1-5 alkylthio. hydroxy!, amino. rhono-Ci^s alkylaimino, di-Cj'.s alkylamino. Ci s alkyl-carbohylamino. Ci .'e alkyl- 
carbonyl. carboxyl; C, .5 alkoxy Carbonyl. carbamoyl. mono-C| .g alkylcarbamoyi; di-Ci $ alkylcarbamoyi. sulfo, C i .s 
alkylsulfonyl. Ci.e alkylsulfinyl. Ce- 10 aryl and Cs 10 aryloxy More preferably is an optionally 'halogenated phenyl. 
Ar^ is preferably a C7 te aralkyl group (e.g. benzyl) optionally having 1 -3 substituents selected from arnong 

5f halogen. C 1-3 alkyl enedkixy; nitro* cyano. optiorially halbgenated C 1 s alkyl. optionally halogenated Cs'e cycioalkyi. 
optionally halogenated Ci. e alkoxy, optionally halogenated Ci.e alkylthio. hydroxyl, amino.' mono-Ci e alkylamino. 
di-Ci 6 alkytannino. Ci_6 alkyl-carbonylamind. Ct'.g aikyl-carboriyl. carboxyl. Ci .e alkoxy-carbonyl. carbamoyl, 
inono-Ct 6 alkylcarbamoyi. di-Ci,6 alkylcarbamoyi. sulfo. Ci. $ alkylsulfonyl. Ci.e alkylsulfinyl. Cs- 10 aryl and Cs- lo 
* aryloxy 'f*y/lore preferably a C/, 15 aralkyl groijp optionally having 1 -3 halogen or optionally halogenated Ci 3 alkoxy. 

55 Ring is preferably a benzene ring optionally having 1 -3 "subs tituenis sheeted from* anripng halogen, C1..3 

alkylenedioxy. nitro. cyano. optionally halogenated Ci.e alkyl. bptibnaily' halogeriated C3.6 cycioalkyi.' optionally 
halogenated Ct.s alkoxy, optionally halogenated Ci.e alkylthio. hydroxyl. amino. *mono-CV-6 aikyiamino, di*Ct..8 
alkylamino. alkyl-carbonylamino. Ct-e alkyl-carbonyl. carboxyl. Ci.e alkoxy-carbonyl. carbannoyi, mono-Ci.e 
alkylcart»amoyl. dl-Ci.s alkylcarbamoyi. sulfo. C|.e alkylsulfonyl. Cue alkylsulfinyl. Ce.10 ^''yl and Ce^io aryloxy. 
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Parlicularry preferably a benzene ring which may be substituted by 1 -3 substituents selected from among optionally 
halogenated C , . 3 alkoxy. C 1 .3 alkyl<art)onyl and amino. y ^ u a y 

(2) A compound of the formula 



10 AH 



Ar3v /Alki-fT^va 



wherein represents 



or >N-W». in which W is a) hydrogen, b) a Cs alkyl. Cj.', alkenyl. alkynyl. Cj^ cydoalkyi Cs-u arW or C7 .« 
aralkyl gro^, which may be substituted by 1 to 5 substituents selected from L graup consis^ngtf halSjen c: 3 
alkylened,oxy^n,tro. cyano. optionally halogenated C,^ alkyl. optionally halogenat«l C, e c^loaSl^tionaliy 

alkylanwio. C, , alkyl-carbonytamino. C,_8 alkyl-carbonyl, carboxyl. C,.8 alkoxy-carbonyl. carbamoyl mono-C "! 
ct'SJo'Tci t's To alkylsultonyl. C,., alkylsulfinW and s'^ 6:mea,b?red hetero " 

. J^?" L ^° 10-membered heterocyclic group, containing, besides carbon atom 1 to 4 hetero atoms 
Iro.^h'f IT ^^S^" sulfur atom, which may be substituted by 1 to 5 substituents selected 

from the group consisting of halogen. C,.3 alkylenedioxy nitro, cyano, optionally halogenated C, « alkyl optionaMV 
hatogenated C3.6 cycloalkyi, optionally halogenated C..e alkoxy.. optionally haloger^ted C, alkyltS TydroxW 
!r r f alkylamino, Ce alkyl^arb«inylamino. C?, alkyl-ca bonyl caSoxJr C, " 

"T'^'-' ^'^'i^^^^- ^^'-^i^ alkWcarbamoyl. sul?o. C, e alkylsu'i;o^y^S?^laH;"l 

TeSeteora^a^.h':;^,"'''"^-^™^ 
(3) A compound of the formula 




Alki-NflCO-ArS. 



55 



wherein ring 8 represents a 4- to 12.membered ring which may be substituted t:y 1 or 2 0x0 groups; D-; represents 

mtrtnbs definS'L • ".^^^ C,. 3. alkylenedioxy. nitro. cyano or C,., alkyl-carbonyl: the ^er symbobSL7e m e 
meanings defined hereinbefore, or a salt thereof. 

c i!'f"'? * above-mentioned compounds (^) to (3). Ar. and Ar^ each is preferably phenyl optionally havinq i- 
3 substituents selected from among halogen and optionally halogenated C, ' g altoxy opnonaiiy naving 1 

rrJ^S^Z^ °' ''"'"^■"^ ' ^^-^ ^"^^'^"^ 

1 '"^'^.^'• to compounds (1) to OK Ar^js preferably a C,. .s aralkyi group which may be substituted bv 

1 -3 substituents selected from among halogen arxl optionally halogenated C, , alkoxy suostituted by 

a.ko:S?S?i^^9T3~l^^^ ^'^'^'^'-^ ^ ''^"""^ ^9^^ -^^^^^... 
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The following compounds can be mentioned as further preferred examples, although this is not an exhaustive listing, 
of course. 

(1) 7-Acetylamino-1 *(N-benzyl-N-[2-(6.7-dimelhoxy-1 .2.3.4:tetrahydronaphthyl)]amjno}-4.4-diphenylheptane dihy- 
'dr6chIo7ide. • 

(2) r-(7 Acetylamino-4.4-diphenyiheptyl)-3,4-dihydro-8-methoxyspiro[naphthalene-2(1H),2*i3iper^ dihydro- 
chloride. 

(3) r-(7-Acetylamino-4,4-drphenylheptyl)-3»4<fihydro-6-methoxyspiro(naphthalene-2(iH).2*i3iperldl dihydro- 
chloride. 

(4) 1 •(7 Acetylamino-4,4<f!phenylhejDtyl)-3.4-dihydro-67<limethoxyspiro[naphthalene-^ H).2"-piperidiheJ dihy- 
drochioride. 

(5) 3.4-Dihydro-6-methoxy-V-(6'acetytamino-4.4<liphenylhexyl)spiro[naphthalene-2(lH).2''pipefidine] dihydro- 
chloride. - 

(6) 3.4-0ihydro-6.7<iimethoxy-V-{4.4-diphenyl-7-((phenylacetyl)arninolheplyl}spiro(naphthalene-2(1H).2*^^ 
ine) hydrochloride. 

(7) 3.4-Dihydro-6,7-dimethoxy-V-{4.4-diphenyl-7-((4-fluorcphenylacetyl)amino|heplyl}spiro[naphthalene-2(1H),2*- 
piperidine] hydrochloride. 

(8) 3.4-Dihydro-6.7<jimethoxy-r-{4.4<liphenyl-7-((4-chlorophenylacetyl)aminolheptyl)spiro(naphthalene-2(lH),2*- 
piperidine] hydrochloride. 

(9) 3.4-Dihydro-67-dimethoxy-r-{4.4<liphenyl*7-[(4-nitrophenylacetyl)amino]heptyl)spiro[naphthalene-2(1H).2'^ 
piperidine] hydrocNoride. 

(10) 3.4-Oihydro-6.7<iimethoxy-V-(4,4<Jiphenyl-7-[(4-methoxyphenylacetyl)anrTinolheptyl)spiro[na^^ 
2(1 H).2'-piperidine] hydrochloride, 

(1 1 ) 3.40ihydro-6.7dimethoxy-i •-{7-((3.4-dimethoxyphenylace1yl)annino]-4,4-diphenyfheptyl)spiro[naphthalene- 

2(1 H),2*-piperidine] hydrochloride. 

(12) 3,4-0ihydro-6.7-dimethoxy- 1 *-{4.4Kjiphenyl-7-[(3.4-methylenedioxyphenylacetyl)amino]heptyl)spiro (naphtha- 
lene-2(1H),2*-piperldine] hydrochloride, ;r* ' 

(13) 3.4-Dihydro-6,7-dirriethoxy- 1 •-{4.4-diphenyl-7-((phenoxyacetyl)aminolheptyl)spiro(naphthalene- 2(1 H).2'-pipe- 
ridinej hydrochloride. . ^• 

(14) ■3.4-Dihydro-6.7<liniethoxy-0'-{4.4-diphenyl-7-[{3-thienylacetyl)amfno]heptyl)spiro[naphthaIene-2(1^ 
ridinej hydrochloride, 

(15) 3.4-Oihydro-6.7-dimethoxy-r-{4.4-diphenyl-7-((3-phenylpropionyl)amino]heptyt)spiro[naphthalene-2(1H).2'- 
piperidine] hydrochloride. 

(16) 3.4-Oihydro-6J<Jimethoxy-V-{4.4-dipheriyl-7-{[3-(4-m8thoxyphenyl)propionyllamino)heptylJspiro [naphtha- 
lene-2(1H).2'*prperidine] hydrochloride. .-•^* " . " 

(17) 3.4-Oihydro-6.7-dimethoxy-l '-{4,4-diphenyl-7-([3-(4-chlorophenyl)propionyl]amino)heptyl)spirp Jnaphthalene- 
2(1 H),2 -piperidine] hydrochloride. 

(18) 3.4-Dihydro-6.7-dimerhoxy-l *-{4.4-diphenyl-7-([3-(4-fluorophenyl)propionyl]amino]heptyl}spiro [naphthalene- 
2(1 H).2 -piperidine] hydrochloride. 

(19) 3.4-Dihydro-6.7<Jimethoxy-1'-{4.4<Jiphenyl-7-{(1-naphthylacetyl)amino]heptyl)sph'o(naphthalene-2(1H).2"^^^ 
end ine] hydrochloride. 

(20) 3.4-Dihydro-6.7-dimethoxy-1-{4.4-bis(4-fluorophenyl)-7-((4-methoxyphenylacetyl)amino]heptyl}spi^^ (naph- 
thalene-2(1 H).2'-piperldine] hydrochloride. 

(21) N-(7-(6.7-0imethoxy-1.2.3.4-telrahydronaphthalene-2-spiro-2*-piperidin-V-yl)-^^ 
methoxyphenyl)propionamide hydrochloride. ' . " 

(22) (+)-3.4Dihydro-6-methoxy-r-(4.4-diphenyl-7-{[(4-methoxypheny')acetyllamino)hepty(]spiro(naphthalene- 
2(lH).2'-piperidine]. 

(23) (-)-3.4-0ihydro-6-methoxy-l*-{4.4-diphenyl-7-([(4-methoxyphenyi)acetyl]amino}heptyl|spiro(naphthalene- 
2(lH).2''piperid!ne]. 

(24) (•)-3.4-Oihydro-6.7-dimethoxy-l*-{4.4-diphenyl-7-{((4-methoxyphenyriacetyl]amino)heptyl}spiro (naphthalene- 
2(1H).2'-piperidineJ-l-one. 

(25) (-)-3.4 Dihydro-6.7<limethoxy-l'-{4.4-diphenyl-7-{[(4-fluorophenyl)acetylJamino) heptyl|spiro[naphthalene- 
2(1H).2'piperidine]. 

(26) (+)-3.4-0ihydro-6.7-dimethoxy-V-{4,4-diphenyl-7-([(4-fluorophenyl)acetyl]amino|heptylJspiro {naphthalene- 

2(1H).2*-piperidineJ, 

(27) (•)-3.4-Oihydro-6.7-dimethoxy-l'-{4.4-diphenyl-7-{[3-(4-fluorophenyl)propionyl]amino}heplyl]spiro {naphtha- 
lene-2(i H).2' piperidine]. 

(28) (>)-3.4-Oihydro*6.7-dimethoxy-V-{4.4<liphenyl-7-{[3-(4-fluorophenyl)propionyf]amirio}heptyl}spiro [naphtha- 
lene-2(1 H).2'-piperidtne], 
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20 



salt 



len -d\ 1 n),d -piperidinej. 

In case compound (I) forms a salt and the salt is to be used as a drug, it ispreferaUy a pharmaceutically acceptable 



sulfalT o£L^,t rf'^ '^l f ''^^ T '"^'"P'"- ^""^ ^'^ ^= hydrochloride. 

^ !L;/J^? . . *V*obrom«le. nitrate, etc.. and sails with organic acids, such as the acetate, malate 

rri^,5 » ' P-toluenesullpnate. palmitate. saficylate. stea^ 

While a plurality of synthetic technologies are contemplataWe for producing the compounds described in this spec- 
if icabon. typical production technology may be one illustrated In the following schema 1 

Scheme 1 " 
Process 1 



3C 



35 



40 



Ar' P -COOH g.-... ^ Ar' P' -C0N<'^ \ . 

R ... Undens.itioo Ar Q-CN ...Reduction 
Compouiid ,1) Compound (2) 



lotroductioo of /\ ' ds-. 

Cas^iauud (3) £*..' 

Compound (•!) 



(In the above schema. P" and Q- correspond to P and Q, respectively, provided that the carbon number is reduced bv 
« one m each case: the other symbols have the meanings defined hereinbefore). roon numoer is reduced by 



{ ) 



ss 
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Ar*'^Q' -CN 

Compoujid (Si 



Substitution 



Reduction 



Compound (6) 
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Compourni (3) 



Process 3 



wOmpouini (4) 



I n trofluc t ion cif 
.. 8 3 an.l fl" 



30 



Ar»AQ-NH8» 



. H - • -Sttbstitutioi: -^^-V^" Deprotectiofi 

CompoiiDd (7; Oompi'iUQil \A' } < 
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liitrocuction of 
. -R3 and 



Compound (.4) : 



(wherein represents ah N -protecting group of the acyl type; L represents a leaving group: the other symbols have 
4 the meariings defined hereinbefore) . .j- - '^V 

The protective group of the acyl type, represented by R^. may for example be' formyl/ acetyi? tril^^^^ behzy- 
45 loxycarbonyl.'M-butbxycarbohyl or the liKe. The leaving group for L includes, tor examplei^halogen such as chlorine, 
brdrnine or iodine. ^ • ■ . 

The compound wherein R» is R^*. R^ is R"'*. P is P* and Q is can also be produced by the above processes. 



Process 1 



50 



The condensation reactiori is carried out using 1 -1.5 equivalents of a condensing agent, e.g. dicydohexylcarbodi- 
irnide (DCC) or 1 -ethyl -a-Ca-dimethylarhinopropyOcarbodiimide hydrochloride (WSC) or through a reactive intermediate 
of the carboxyl function. The reactive intermediate may for example be the acid anhydride, acid halide or activated ester. 

The acid anhydride includes mixed acid anhydrides obtainable by reaction with lower-alkyi chlorocarbonate (e.g. 
55 ethyl chlorocarbonate. isopropyl chlorocarbonate. butyl chlorocartjonate. etc.) or with phenyl chlorocarbonate. 

The add halide may for example be the acid chloride or acid bromide. The acid chloride can be obtained by. for 
example, stirring the starting cbrnpound with at least 1 equivalent, preferably 3-10 equivalents, of bxalyl chlbiriae. thionyl 
chloride or phosphorus pentachloride in the absence of a solvent or in an inert solvent such as dtchloromethane at 0*'C- 
lOO'C. preferably 30"C-60'C. for 0.5-3 hours. * * ' 
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The activated ester includes esters with 1 hydroxybenzotriazole (HOST), pentafluorophenol and so on 
The condensation reaaion is generally carried out by reacting the starting material with the corresponding arrtne 
.n an uiert solvent (e.g. dichloromethane. acetonitrile. etc.) stirring at 0-60'C for O.S-20 hours. The reaction can be 
conducted more smoothly in the presence ol a base. While the base that can be used includes both inorganic and 
ZTT^^ thepreferred bases are triethylamine. diisopropylethylamine. 4<limethylaminopyridine. N-meth^lmorpho- 
line.4-pyrrcrfKJylpynd.ne. l .8^ia2abicyclo[5.4.01-7.undecene (OBU). and DBN. among other bases 

The reductron reaction can be carried out by the known technology (as described in., lor example R C Larock 
Comprehensive Organic Transformation, VCH Publishers Inc.). for example by using a. metal hydride or the like This 
reaction can be earned out in an inert solvent (e.g. ethers such as diethyl ether, dlisopropyl ether, etc.) using at least 
one equivalent (preferably 4-10 equivalents) of a metal hydride at -20'C-100-C. preferably 40'C-80-C. tor 5 n^nutes to 
I o nOurs. 

The preferred metal hydride includes lithium aluminum hydride, aluminum hydride, diborane and analogs thereof 
among others. ^ • 

,^ ^""^^t."? '° compound ol this invention can be achieved by utilizing qbl S& known reactions (e o 

reduction, alkylation, acyladon. sulfonylation. or reaction with an isocyanate) in combinatioT 

react^n ^I'SH^^'a^T^^'"' """^ substantially the same manner as the condensation 

J^V^^=*'°" «ocya"a«e can be carried out by reacting 1-1.5 equivalents of an isocyanate compound with 

the starting confound .n an inert solvent at 0-C-SO-C for 0. 1 0 hours. The presence Of a base (^^^ 
equivalent) such as triethylamine may assist in smooth progress ol the reaction. 

.„ •.n^u*"^'^^^" an inert solvent at a temperature olO«C-100'C for a timeperiod of 5 minutes 

! « H .l"^" '""^"^^ 9 '"^'^3"°'- P^opanol. etc.). ethereal solvents 

^InltTl "^T ^^•''^^"-^""♦a'ning solvents (e.g. dichloroethane. chloroform. etc.ra^oSc 

Sfa J^l m^.^n'^^" H acetonitrile. N.N^imethylfarmamide (DMF). acetone, methyl ethyl ketone, dimethyl 

sulfox^e (OMSO) and so on. These solvents can be used singly or in combination. Particularly preferred are acetonitrile 

horn ilTJn "h -T'"" ""^'"^ S'^^'^^ '"''''"'y P'«^-™=« -''a base. For this Spose' 

both inorganic and organic bases are effective. The inorganic base that can be used includes the hydroxides carbonates 
hydrogencarbonates. and organic acid salts of alkali metals or alkaline earth metals and is preferably selected from 
^ITJ'nnr r."'^™' catenate, sodium hydroxide, potassium hydroxide, sodium hydrog^h carbonate 
and potassium hydrogen carbonate. The organic base is preferably a tertiary amine such as triethylamine ^ 

'^^"9 9';°"P preferably chtoro. bromo. iodo. p-toluenesulfonyloxy. or methanesulfonyloxy. Depending upon 

conditions, monoalkylation and dialkylation can be selectively carried out. epenamgupon 

Process 2 

us ^IS"!"**""/ "'^ '^^y'"^ ^'""^ ^'^ ^ ""^'"^ '^^ 'tarried out by the conventional technology 

W% 1 3 S T ? r'"''' <5) is treated with the corresponding amine (S- 

1 -3 equivalents) in an inert solvent (e.g. DMF, acetone, or an ethereal solvent, used either alone or in con*ina8on) 

« r<^irm"hvdr:7 °' ^ base such as potass^m STnaS ^ 

^r iy. °- J" f^f "'.^ """^ ^ triethylamine) stirring at a terrparature of O-ClOb-C. preferably 30'C- 

60'C. for a time period of 30 minutes to 24 hours. 

R C^r'^^fr ^'^H °' '^^ o ^^'^Pf^" '^'"^ per se known technology (as described in. for example 

R. C. Urock, Comprehensive Organic Transformation. VCH Publishers Inc.). Among specHic reactions are reduction ^ 
means Of a metal fiydride and catalytic hydrogenation. c reactions are reduction by 

^> "^^^ ^ ^ 'nert solvent (e.g an ethereal solvent suct^ as diethvl 

ether dnsopropyl ether, etc., at a temperature of -gO'C-lOO'C. preferably 40.C-lo.C. for a Jme^riS 0^5'^'^ 

amo^S othS''^ ^^"^^ »^y<l'We- aluminum hyilride. diborane. and analogs thereof. 

m^fU'LT^'^^" '^"''li!" '^"J'^ ^^"'^ "^'"3 ^ as Raney nickel, platinum oxide, palladium 

met^. pa ladium-on-carbon or the like in an alcoholic or ethereal solvent at a temperature of 10»C-1 OO'C and a pressure 

Ss 2!^rr^^:sr ^'^^'^ ^'"•'^""^ ^ be r:d'ucr;; 

55 Process 3 - « , 

. Coinpound (7) can be transformed to compound (4 ) by a substitution reaction similar to the reaction of Process 2 
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The procedure for deprotection reaction is dependent on the kind of protective group but generally the deprotection 
can be easily carried out by the conventional hydrolysis reaction or catalytic reduction reaction. 

The compound (4) thus obtained can be subjected to per se known reactions (e.g. hydrolysis, oxidation, reduction, 
alkyiation. acylation. etc.) to introduce new sufcstituent groups into R". R2. R3 and R**. 
5 The starting compounds necessary for the atx>ve production processes can be synthesized by various procedures. 
Typically, the following methods can be mentioned.' 

The amino compound (NH-R1R2) used in the above process 1 to 3 can be obtained by oer se Known process. 
Spiro[naphthalene'2(1H),2'-piperkjine]. spiro[naphthalene-2(1H).2''morpholine], and sptro[naphthalene-2(1 H).2*piper- 
azine] can be synthesized according to the process described in reference example. Spiro(indane-2(iH),2'*pyrrolidine] 
10 can be synthesized following the procedure written in Journal of Medicinal Chemistry. 2L 585(1978). Cis 
1.2,3,4.43,9, 10. lOa- octahydrobenzo[flquinoline was also obtained according to Synthesis. 494 (1986). 

Among the compound (I), the compound wherein j is 1. can be obtained by standard procedures. For example, 
oxidation of the compound (4') in the atK)ve process 3 followed by deprotection and introduction of R^ and R^* can produce 
the compound (1) wherein j is 1 

J5 

Scheme 2 



20 

Compound (8) • Canaoand (9) 



(wherein J2 represents cyand. carboxyl. lower alkoxy-cartx>nyl. formyl or the like). 
30 Compound (8) is reacted, with an acrylate (e.g. methyl acrytate. ethyl acryiate. benzyl acrylate, etc.). acrylonitrile or 

MCH2)„T(CH2)^-Ji 

(wherein T represents oxygen, sulfur, vinyl, or a chemical bond; n + m is an integer of 2 to 6; L represents a leaving 
35 group: represents lower alkoxycarbonyi or cyano) in a solvent, such as an ethereal solvent (e.g. diethyl ether, diiso- 
propyl ether, etc.). OMF, OMSO, acetonitrile. an alcoholic solvent (e.g. methanol, ethanol, etc.) or an aromatic hydrocar- 
bon (e.g. toluene, xylene, etc.). or a mixture of such solvents, in the presence of a base at a temperature of •20'*C-1 20'*C 
for 5 minutes- 18 hours to provide compound (9). 

The base that can be used includes strong teases such as sodium hydride, potassiurri hydride, potassiijm t-butoxide. 
40 lithium diisopropylamide, etc.. inorganic biases such as the hydroxides, carbonates and hydrogencartxDnates of alkali 
metals or alkaline earth metals such as sodium hydroxide, potassium hydroxide! potassium cartDonate. etc. .' and organic 
bases such as triethylamine. DBU and so on. : " ... T' 

When an acrylic ester or acrylonitrile is employed.' the reaction is conducted in an alcoholic solvent, such as ethanol. 
in the presence of a catalyst amount to 5 equivalents of DBU urxier stin-ing at 40''C-lOb'C for 1-3 hbiirs. 
45 When L-(CH2)nT(CH2)„,-Ji is ethyl bromoacetate, ethyl iodopropionate.' or ethyl 4-bromobutyrate. the reaction is 
conducted in an ethereal solvent, such as tetrahydrofuran (THF). in the presence of 1*3 equivalents of a strong t>ase. 
such as sodium hydride, potassium hydride, etc.. at a temperature of -20''C to SO'^C foi- a time period of 5 minutes to 20 
hours. * ■ . ...... ' 

The substituent of compxjund (8) can be chain-extended by the known technology Taking the case in which J2 
5c is formyl. the carbon chain can be extended by means bf. for example. Wittig reaction or Grignard reaction. For illustration, 
an example of synthesis of cornpound (I) starting from compound (10) is now presented. 

The reaction with the Wittig reagent (e.g. ethyl triphenylphosphoranyttdeneacetate. ethyl diethylphosphonoacetate. 
etc.) can be conducted in an inert solvent (e.g. alcoholic solvents such as methanol, ethanol. propanol. etc.).' ethereal 
solvents such as diethyl ether, diisopropyl ether, etc.) or a mixture of such solvents, if necessary in the presence of a 
55 base (e.g. potassium carbonate, sodium hydroxide, etc.: 1-2 equivalents), with stirring at O'^C-dO'C for 10 minutes to 2 
hours to give the unsaturated cart^oxylic acid derivative. The double bond in this compound (11) can be easily reduced 
by catalytic reduction. 
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The catalytic reduction reaction can be carried out using a catalytic amount of metal catalyst such as Raney nickel 

'f r r'"- P^"^^'"'"-^"-^'"'"- in an alcoholic or ethereal solvent atlO-C-loS-C preS 
room temperature, preferably under a pressure ot i -5 atmospheres (or 1 -.1 8 hour?. prereraray 

The hydrolysis reaction can be easily carried out under acidic or basic condHions 

The basic hydrolysis reaction can be typically.conducted using at' least one equivalent of an inorqanic base such 

tl^Tyr^'l "T?" °^ '"•^'^ '^^^'^'^^ a'cohofic.spMn, such as ett^nSTfrn^ Je of 

such solvent with water at a temperature of .lO-Clop-C. preferably at an*ient temperature, for 0.5-20 hoJ^ 

-.Schemes * * . 



to 



Mx^?^ — - Ar' cn=CH-(CH2)hC00C^n; 



30 



35 



40 



SO 



Corapcurd (10) reaction 

*^ ' • Conpouiicl (11) 

(wherein h represents an integer of 0 to 2) 

Comoound (U) _^ ^r' (ce2)h-r2C00CiH4 

^Reduction Ar'-' 0' -CN 



CN 

Hydrolysis 



.Hydrp lysis . ^ ' 



=nmno,?^ M 1 m ^ \ 'l"^^ ^"""^ ^' P^^P^^^ Subjecting compound ( 1 ) or an ester t»;ereof [e q 

The reduction reaction can be carried out by the known technology [as described in R. C Larock CoServa 

eteTi . ,™«H "^""'^J" ^" ("-a- ^"^^'^'^ diethyl ether. diisc£oS.eSer 

etc.) a^ a temperature of -20«.C to 100?C, preferably 1.0«C to SO'C. (or 5 minutes to 18 hours ' -^^f^'^^^' 

sodiu'^^s:ts:rsras';s. '^^^-'-^^^^^^i^e^ 

n R. p. Larock. Comprehensive Organic Transformation. VCH Publishers Inc.. among other literature] The S^r^ 
leaving group ,s tosyloxy or lodo. Taking the transformation to tosyloxy as an example the reacrton Jan S cSiduc ed 

SratS e LTc 30.C "''r ' ""^"^^ °' ' "^^'^ ^''^ equivalents) such as triethylamine at a ,em 

perature of 0 C-30 C. The transformation to lodo can be carried out either by r.sacting the tosyloxy comooJnd uvith 
sodium iod.de ,n an inert solvent (e.g. acetone) at 10;C-100'C. preferably aO'isO'C. (or .0 ^^i^ to si^u^cTb. 
reacting compound (12) with iodine (1-3 equivalents, preferably 1 equivLnt) in an ne , soZtt t^e ^nc^ o 
triphenylphosphine (1-5 equivalents, preferably 1 equivalent) at 10-50'C for 1-6 hours • ' * Presence of 
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Scheme 4 



Ar' P— OH 

Cojnpound (1) or its ester ^ Ar*^Q— CN 

Reduction 

Compound (12) 



Compound (12) 9^ Compound (5) 

»s 

Compound (5 ). which is compound (5) wherein P represents vinylene can be derived from compound (9) by 
utilizing Grignard reaction. • 

20 Schemes 



35 



Grigna^d ' A'r^^^Q' -CN HaldgeaatioQ 
Compound (9) reduction 



Corapound (13) 



Ar' CB=CH-CH2-L 
Ar*^.Q'-{:N 

•Compound (5*) 



• .When Grignard reaction Is utilized, compound (9) is reacted with a vinylmetal reagent such as Vinylmagnesium 
40 bromide.'vinyllithium or the like in an ethereat solvent (e.g.'THF. ethyl* ether, etc.) at a temperature of -50*C to 30*0. 
preferably -10*C to 0*C/ for 0.5-10 hours to givexompound (13).'^This compound (13) can then be halogenated by 
reacting it with 1 -5 equivalents of a suitable halogenating agent (e.g. thionyl chloride, phosphorus tribromide. etc.) in an 
inert solvent such as a halogenated hydrocarbon solvent (e.g.'dlchloroethane. chloroform. 6tc.)'or an ethereal solvent 
■ (e.g. ethyl ether. THF. etc.) at a temperature of -20"C to 30*C. preferably 0'C-20*C. for 0. 1--20 hours.' ^ ' 

45 The starting compound (7) which is used in Process 3 can be typically synthesized from compound (1 ) or*an ester 
thereof by. way of.reduction. The method of introducing an N-prdtective group is dependent on the kind of protective 
group but formyl, acetyl, benzyloxycarbonyl. etc., mentioned as preferred examples previously, cari be introduced in the 
same manner as the acylation reaction described hereinbefore. Introduction of the leaving group L can be carried out 
by the per se known technology (as described in R. C. Larock. Comprehensive Organic Transformation. VCH Publishers 
^c! Inc.. among other literature) or any technology analogous thereto. ' * ' 
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Compound J Ij or its ester *- 'l\x!' 

Reduction Q~NBg 



2S 



30 



35 



40 



45 



5J 
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■ . Compound (14) 

CompouiKl (141 ^ .-• I ,-,v 

: r '■ ^ rcmpoiircl (7) 

and °' ^"^ ""^'^"^'^ their salts Can be separated 

riS J^Slo' "hr^ P^O'^^l^^es such as solvent extraction. pH change, redistribution, salting-out. crystalLaSoa 
recrystaJlization. chromatography, etc. The intermediate compounds need not be isolated but the rwction oUxtures con 
taining them can respectively be submitted to the next reaction steps mixiures con 

tor J^l'^ln,lT ""^ ^'^/'"^ compounds for any of the various reactions of the invention or for any of the reaclions 
for synthesizmg the var>ous starting compounds, containing amino, carboxyl and/or hydroxyl groups, these functional 
groups may be previously protected with protective groups which are commonly used in pep«de 5,emistry or rS 
art. The des.red compounds can then be obtained by removing such protective groups when needed 
c,rhl^!i Sroup that can be used includes, for example. C,., alhyl-carbonyl (e.g. formyl. acetyl ethyl- 

'-.^ "L'^^T"'- ^'-^ ^MoxycarbonyKe g. methoxycarbonyl. ethoxyca*onyl etc.), benzoyl J „ 
^IrZrn' ^T', '"ty"- Phthato^^ N.N^imethyl.amin9Uhylene.'Thise gro^ m^^^^ 

S aSS ' • -^ ''^^'^"^ "^^^ ^"""g- example.,halog^n (e.g fluorin^^'chlorin'e. broLe^odTne 

:3irS'e,?^^^^^ 

The hydroxyl-protective group which can be used includes, for example. C...6 alkyl (e.g. methyl ethyl n-oroovl 
.sopropyl. butyl, tert-butyl. etc.). phenyl. C,..„ aralkyi (e.g. benzyl etc.). C,., alkyl-o^bonyl (e.g. foS acej etE 
bonyi. etc.). benzoyl. C. aralkyl-carbonyl (e.g. benzylcarbonyl). pyranyl. furanyl. and Jyl .iSese g^otS ^ay Z^c- 
Se a miT ^hL"'"*' '"f Tom among. for example, halogen (e.g. fluorine. chLne! bdin^lSe). ? e 
alkyi (e g. methyl, ethyl, n-propyl. etc.). phenyl, C,.,o aralkyi (e.g. benzyl), and nitro 

For e^^r^if^fo^^ groups, can be removed by the per.se known procedures or any procedures analogous thereto 
For example a process us.ng an aad.or a base, reduction, or a process using ultraviolet radiation hydrazine phenyl 
hydrazine, sodium N-methyldithiocarbamate. tetrabutylammonium fluoride, or palladium acetate can be uS^ ? 

The compound (I) of this invention, as well as its medicinally acceptable salt, inhibits, secretion of gonadotrooic 
andTth^rl' "'IT '1 P""" receptorantagonizing activity to control the blood steroid hormone conce^aSs 
and ,s therefore, can be.safely used for, the suppression of ovulation or prevention of implantation of ova S Tri^^e 
prevention and treatment of amenorrhea.. prostatic cancer, prostatic hypertrophy. endometrS>sis. .breast ca^ce acre 

Hrr.=rX ^VPerandrogenism and other d leases n man 

It IS also effective in improving the quality of meat-fbr food use.... _ . 

r»rJIl!?^«""/-^^'°' antagonist composition of this invention, when usedjn judicious combination witfi^a GnRH 
oonado ro^^ • f^'^'"' Persons, provides for adjustment and maintenance of endoge^Ss 

gonadotropin at the proper level and is also useful for induction ol ovulation • • • , . _ ^ 

The compound (I) of this invention, inclusive of its salt, has only a low toxic potential and a low risk of side effect 
The oral acute toxicity (LD50) of the compound of this invention in rats is not less ihan 1 00 mg/ka 
rnm^'i.fnnT""."'* ■ " °' '"'^''^^ °' Salt, can be safely administered as if is or' as a pharmaceutical 

2S rat^tn?!^^'"'""''' ^"i'P'""' ''"^^e forms such as tablets (indusive of dragS 

controlled-release preparations, etc.. by the oral route or by any other route. The dosage is dependent on Se sub S' 
route Of administration, type and severity of disease, etc. but (or the treatment of prostatic «n«r l^N,^fli? me 
recommended oral regimen for an adult patient (b.wt. 50 kg) is 0.1-500 mgWay. preferably lO-lOO miday tTSlS'nT 
istered once a day or in a lew divided doses daily. « /• M « eraoiy lu 100 mg«jay. to be admin- 
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The medicinaily acceptable carrier includes a variety of organic and inorganic carriers or vehicles which are com- 
monly used in the pharmaceutical field. Here, excipients. lubricants, binders, disintegrators, etc. are all subsumed in the 
concept of earner for solid preparations, white solvents, solubilizers. suspending agents, isotonizing agents, buffers, 
smoothing agents (local analgesics), etc. can be used in the formulation of liquid preparations, VVhere necessary, various 

5 ,:additives such as preservatives, antioxidants, coloring agents, sweeteners, etc. can also be added. The preferred exdp- 
Mient includes but is not limited to lactose, sucrose. O-mannitol. starch, crystalline cellulose, and light silicic anhydride. 
The preferred lubricant includes but is not limited to magnesium stearate. calcium stearate. talc, and colloidal silica. The 
preferred binder includes but is not limited to crystalline ceilulose.-sucrose. D*mahnitol. dextrin. hydroxypropylcellUose. 
hydroxypropylmethylcellutose, and polyvinylpyrrolidone. The preferred disintegrator includes but is not limited to starch. 

10 carboxymelhylcellulose. carboxymethylcellulose calcium, croscarmellose sodium, and carboxymethylstarch sodium. 
The preferred solvent includes but is not limited to water for injection, alcohol, propylene glycol, macrogols, sesame oil, 
and corn oil. The preferred solubilizer includes but is not limited to polyethylene glycol, propylene glycol. D-mannitol. 
benzyl benzoate. ethanol. trisaminomethane. cholesterol, triethanolamine. sodium carbonate, and sodium citrate. The 
preferred suspending agent includes surfactants such as stearyl triethanolamine. sodium lauryl sulfate, laurylaminopro- 

f f pionic acid, lecithin, glycerin monostearate. etc. and hydrophilic macromdecular substances such as polyvinyl alcohol, 
polyvinylpyrrolidone, carboxymelhylcellulose sodium, methylcellulose, hydroxymethylcellulose, hydroxyethylcellulpse. 
and hydroxypropylcellulose. The prefen-ed isotonizing agent includes sodium chloride, glycerin and D-mannitol. The 
preferred buffer includes various buffer solutions such as phosphate, acetate cartx>nate, and citrate buffers, to name 
but a few. The preferred soothing agent includes but is not limited to benzyl alcohol. The preferred preservative includes 

20 but is not limited to p-hydroxybenzoic esters, chlorobutanol. benzyl alcohol, phenethyl alcohol, dehydroacistic acid, and 
sorbic acid. The preferred antioxidant includes but is not limited to salts of sulfurous acid, and ascorbic acid. 

EXAMPLES 

25 The following reference, wording and test examples are intended to describe this invention in iur&i&r detail and 
should by no means be construed as defining the scope of the invention. Thus, various changes and modifications can 
bemade without departing from the .scope of the invention!' ■ ' .«ir. -^/^ ' 

' In the following reference and working' exariiplesfthe term Vooni temperature" rrieans any temperature within the 
^'range of 0 to 30"C. The other syrrtools have the following meanings. ■ 

s : singlet ' • *.. • * ^.r- 

d : doublet 

t : triplet 

q : quartet 

35 m : multrplet 

br : broad 

ABq : A8 quartet 

dd : double doublet 

J : coupling constant 

40 Hz : Herz 

CDCI3 : deuterbchloroform 

THF : tetrahydrofuran 

DMF : N.N-dimethylformamide — 

OMSO : dimethyl sulfoxide 

45 »H-NMR : proton nuclear magnetic resonance * '* 

• Reference Example. 1-1 • ' 

3.3-Diphenyl-3-formylpropionitriIe : • ^ ' 

30 To a solution of diphenylacetoaldehyde (1 g) in telrahydrofuran (10' ml) was added a sijspension of 60% sodium 

hydride (0.25 g) in tetrahydrofuran (5 ml) carefully dropwise under ice-cooling and stirring. After completion of drbpwise 
addition, the mixture was further stirred for 20 minutes Then, bromoacetonitnle (0.41 ml) was added and the mixture 
was further stirred for 30 minutes. The reaction mixture was poured in ice-water and Ihe oil that had separated out was 
extracted into ethyl acetate. The organic layer was taken, washed with water, dried over anhydrous sodium sulfate, and 
55 concentrated to dryness. The group was purified by silica gel column chrorriatography to provide^'the title compound 
(0.85 g) as colorless oil. 
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Reference Example i -2 

4.4-0iphenyl-4-forniy!butyronitrile 

The structural formulas and NMR spectra of the respective compou^^ . . .. ... 

Refererce Exa/rple 2-1 ' . - . - • 

Ethyl 5-cyano-4.4-diphenyl-2i3entenoate 

The compound of Reference Example 2-2 was synthesized in the same maLer as ReferenTe Example 2-1 
Reference Example 2-2: '* . ' 

20 Ethyl 6-cyano-4.4-cfiphenyl-2-hexenoate ^ . * : • 

The structural fbmuilas and NMR spectra of the above compounds are shown In Table 2:'.= • . . - ^ V' 
Reference Example 3-1 

(4-Chlorophenyl)ph.enylacetonltrile 

The compounds of Reference Examples 3-2 - 3 were synthesized In the same manner as Reference Example 3^ 1 . 
Reference Example 3-2: 



25 



30 



35 



(4-Methoxypheny()phenytacetonitriIe 
Reference Example 3-3: - • ' 

^0 Bis{4-chlorophenyl)acetonitrile 

The structural formulas and NMR spectra of .he respective compounds are shown in Table 3... 

Reference Example 4-1 * * 

-•■If'.;. t-A' 

« 4-cyano-4.4<liphenyIbutyrate •-'f' -^-. _ ..f. 

and .hJr^tt;S2rd"S wereadded OBU (6 ml, and elhy. acrylate (30 n.,. 

The compounds of Reference Example 4-2 - 4 were synthesized in the same manner as Reference Example 4-1. 
Reference Example 4-2- 



55 



Ethyl ^•(4-chlorophenyl).4;cy£mo-4-phenylbutyrate 
Reference Example 4-3: 

Ethyl 4-cyano-4-(4-methoxyphenyl)-4.phenylbutyrate 
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Reference Example 4-4: 



Ethyl 4.4-bis(4-chlorophenyl)-4-cyanobutyrate 
5 Reference Example 4-5 



Ethyl 5-cyana-5. 5 -diphenylpentanoate 

To a stirring solution of diphenylacetonitrile (1g) in tetrahydrdfuran (10 ml) was added 60% sodium hydride {0.25 
g) in small portion under ice-cooling. After completion of dropwise addition, the mixture was stirred for 20 minutes. Then, 
to ethyl 4-bromobutyrate (0.94 mi) was added dropwise under ice-cooling and the mixture was further stirred at room 
temperature for 15 minutes. This reaction mixture was poured into ice-water and the organic layer that had separated 
out was extracted with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate, and 
concentrated to dryness. The group was purified by silica gel column chromatography to provide the title compound 
(0:87 g) as colorless oil. 

Reference Example 4-6 • ' : ' ■ * *' * * 



Ethyl 5-cyaho-4.4-diphenylpentanoate ■ - •* 

To a solution of ethyl 5-cyano-4;4-diphefiyl-2-pentenoate (0.7 g) in ethanol (20 ml) was added 10% palladium- 
20 on-carbon (0.24 g). and the mixture was subjected to catalytic hydrogenation ai atmospheric pressure and temperature. 
The catalyst in the reaction mixture was filtered off and the filtrate was concentrated to dryness. The group was purified 
by silica gel column chromatography to provide the title compound (0.6 g) as colorless oil. 

The compound off Reference Example 4-7 was synthesized in same manner as Reference Example 4-6. 

25 Reference Example 4-7: • . - ^- --^ 

Ethyl 6-cyano- 4.4 «diphenylhexanoate 

The structural formulas and NMR spectra of the respective compounds are shown in Table 4. 



C 



30 Reference Example 5-1 

5-Amlno-4,4-diph6nyIpentanol 

To a stirred solution of ethyl 4-cyano-4.4-diphenyltxjtyrate (1.2 g) in terrahydrbfuran (30 ml) was added lithium 
aluminum hydride (0.44 g) in small portion under ice-cooling. After completion of dropwise addition, the mixture was 

35 heated and stirred at 60*C for 3 hours. The reaction mixture was then cooled with ice again, and water (1 ml). 15% 
aqueous sodium hydroxide (3 ml) and water (1 ml) were added in succession. The insoluble matter that had separated 
out was filtered off and the filtrate was extracted with ethyl acetate and saturated aqueous sodium hydrogen carbonate. 
The organic layer was taken, washed with water, dried over anhydrous sodium sulfate, and concentrated to dryness. 
The group was washed with isopropyl ether to provide the title compourKJ (0.82 g) as colorless powder- 

40 The compounds of Reference Examples 5-2 - 7 were synthesized in the same manner as Reference Example 5-1 , 

Reference Example 5-2: 

5-Amino-4-(4-chlorophenyl)-4-phenylpentanol 
Reference Example 5-3: • 

5- Ami no- 4 -( 4 -me thox yph e nyl ) - 4 -ph en y Ipentanol 
Reference Example 5-4: " - 

* 5-Amino-4.4-bis(4'Chlorophenyl)pentanoi • • ' 
Reference Exaniple 5-5: 

6- Amino-5.5-diphenylhexanol . 
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Reference Example 5-6: 

6- Amino-4.4-cJiphenylhexanol 
Reference Example 5-7: 

7- Amino-4,4^iphenylheptanol 

The structural formulas and NMR spectra of the respective compounds are shown in Table 5. 
Reference Example 6-1 



5-Formylamino-4.4-diphenylpenianol 

f 13 ml. »Id r« S '^^^ 5.an,ino.4.4.diphenylpentanoI (10 g) followed by addition of acetic anhydride 

(13 .rt) and the mixture was stirred at room temperature for 4 hours. This reaction mixture was corncentrattrf te Zn^! 
>5 and the group was partitioned into chloroform and water The water layer was rrade ^l^h™!^ ^ 
extractedw^chloroform.TheextractwasdriedoveranhydroiTo?iu^ 

was dissolved ,n ethanol (30 ml) and the solution was stirred in IN-aqueous sodh,m°^Se(£nX^^^^.^^^ 

The compounds of Reference Example 6-2" . 7 were synmeslzed in the same manner as.Reference Example 6-1 . 
Reference Example 6-2: . .. . ' . 

25 '**('*-Chlorophenyl)-5-farmylamfno-4-phenylpentanol 
Reference Example 6-3: 

5-Formylamino-4-(4-methoxyph6nyl)-4-pheny!pentanol 

3G 

Reference Example 6-4: • . • 

4.4-Bis(4-chlorophenyl).5-formylaminopentanol 
55 Reference Example 6-5: 

6:Formylamino-5.5-diphenylhexanol . i. 

Reference Example 6-6: 

4G .... *' • ... 

6-Formylamino-4.4-diphenylhexanol 
Reference Example 6-7: 

<5 7.Acetylamino-4.4-diphenylheptanol 

The structural formulas, physical properties, and NMR spectra of the above compounds are shown in Table 6. 
Reference Example 7-i 



5C 
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5-Formylamino-l-iodo-4.4-dtphenylpenlane 
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The compounds of Reference Example 7-3 and 4, 7-6 and 7. and 7-9 were respectively synthesized in the same 
manner as Reference Example 7-1. 

Reference. Example 7-3: * , . . - 

4- (4-Chlorophenyl)-5-formylamino- 1 -(odo-4-phenyipentane 
•• Reference Example 7-4: 

ic 5-Formylamino- 1 •iodo-4-(4-methoxyphenyl)-4-phenylpentane 

Reference Example 7-6: 

6-Formylamlno- 1 -iodo-5.5-diphenylhexane 
Reference Example 7-7: ' 

6- Formylamino- 1 -fodo-4.4-diphenylhexane 
20 Reference Example 7-9: 

7- AQetylamino- 1 •lodo-4. 4-diphenylheptane 

Reference Example 7-2 ' 

25 

l-lodo-4.4-dlphenyl-5-(losylamino)pentane 

5- Amino-4.4-diphenylp€ntanQl (1 g). p-toluenesulfonyl chloride (1.65 g) triethyl amine (1.2 ml), and 4-(dimethyl- 
amino)pyridine (catalytic amount) were stirred in methylene chloride (20 ml) at room temperature overnight. This reaction 
mixture was concentrated to ciryriess and the group was stirred with sodium iddide-(0.7 g) in acetone (25 ml) at 50'C 

30 for 24 hours. The reaction mixture was conceritrated to dryness and the group was extracted lisirig ethyl acetate and 
water. The organic layer was dried over anhydrous sbdiurii sulfate and concehti'ated to dryness to provide the title com- 
pound (1 g) as light-yellow powder. • i:! ' 
' The compound of Referertce Example 7-3 and 7-5 was synthesized in the same manner as Reference Example 7-2. 

35 Reference Example 7-8: 

1-lodo-4.4-dlphenyl-6-(tosylamino)hexane 

Reference Example 7-5: " ' 

40 

4.4-Bis{4-chlorophenyl)-5-(formylamino)pentyl tosylate 

The structural formulas, physical properties, and NMR spectra of the respective compounds are shown in Table 7. 

Reference Example 8 • ' 

45 ' '" ' ' . '* ' ■ ' ■ ' * 

■ 5-Gyano-4:4-diphenylpentanol • 
' To a stirred solution of ethyl 5-cyano-4.4-diphenylpehtarioate (2 g) in teirahydrofurah (25 ml) was added lithium 
aluminum hydride (0.37 g) in small portion under ice-cooling. After completion of addition, the mixture was further stirred 
for 30 minutes. While the reaction mixture was stirred under ice-cooling, water (0.9 mi). 15% aqueous sodium hydroxide 
5c (2.7 ml).' and water (0.9 ml) were added in the order mentioned. The insoluble matter that separated out were filtered 
off and the filtrate was extracted with ethyl acetate and saturated aqueous sodium hydrogen carbonate. The organic 
layer was washed with saturated aqueous sodium chloride, dried over anhydrous sodium sulfate, and concentrated to 
dryness. The group was purified by silica gel column chromatography to provide the title compound (1.3 g) as colorless 
syrup. 

.55 

iH-NMRfCDCIa. 6): 1.25-1.40(2H.m). 2.34.2.43(2Km). 3.12(2H.s), 3 61{2H.t). 7.15-7.37(10H.m) 
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Reference Example 9 

3 .3 -Diphenyl -SHOdcjhexanenitrile 
5 (1 .62 g). To this mixture was added a solution of S-cyano-4.4-diphenylpentanol (i .3 g) in methylenri^^e fl! 
r^jlure was washed with a saturated aqueous of sodium Ihiosulfate. dried over a^hyd^us sodium sulJte InJ concen 

-H.NIVIR{CDCI,. 6): 1.49-1.64(2H.m). 2.38-2.47{2H.m). 3.n(2H.s): 3:i2{2H.t). 7.13-7.39(10H.m) 

Reference Example 10 

15 6-Cyano-4,4-dipheny(hexanoic acid 

m.pL 119-120'C 



25 



'H-NMR(C0Cl3. 6): 1.95-2.10(4H.m). 2. 3 7-2. 50(4 H.m). 7. 10-7.40(1 OH.m) 

Reference Example 1 1 



chromatography to provrie the title compound (1.29 g) as light-yellow syrup. • ^el colunin 

'H-NMR(CDa,. 6): 1.S2-1.68(6H.m). 1.91-2.09(4H.m). 2.34.2.6b(5H.m). 2.62-2.98(48 m) 3 08-3 16 f2H ml 

3.83(6H.s). 3.96{1H.d). 6.55.6.58 (IHeach.s). 7.1 1-7.37(10H rn) ^ (2H.m). 

Reference Example 12 

overnight. The insoluble matter in the reaction mixture was filtered off and the filt aS w7s c«^ceS^^^ o drTis/Jh 

— ^-P^V fo prov.e the hydrochloride^^^iTtS?^^^^^^^^ 

so •H-NMn(CDCl3..i): 1.09-1.25{2H.m).- 1.38-1.70(7H.m): 1.78-1.95(lH.m). 2.13-2 80(10Hm) 3 08(2Hs> 

3.77(3H.s), 6.62-6.71{2H.m). 6.9S(1H.d). 7. 12-7 37( lOH.m) 3-08(2H.s). 
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Elemental analysis: CaaHaaNzO • HCI • H^O 


Calcd. 
Found 


C 74.38: 
C 74.34; 


H 788; 
H 775: 


N5.38 
N 5.25 



to 

.5 
20 
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30 
35 
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Reference Example 13-1 

1'Benzoyl'2-{2-phenytethyl)-2*piperidinecarbonitrile 




To 200 ml of a solution of lithium diisopropylamide (140 mmol) in tetiahydrofuran was added 15 g of solid 1- 
benzoyl-2-piperkJinecarbonilri!e at -78'C and the ml)cture was stirred for 30 minutes. Then. 100 ml of a solution of 33.2 
g of phenethyt iodide In tetrahydrofuran was added, dropwise at -78*C. After completion of dropwise addition, the tem- 
perature of the reaction mixture was gradually increased to O'C. The reaction mixture was diluted with water and the 
organic layer was separated. The aqueous layer was further extracted with ethyl acetate. The pooled organic layer was 
dried over magnesium sulfate and filtered and the solvent was distilled off. The group was purified by silica gel column 
chromatography using ethyl acetate-hexane (12) as the eluent The active fraction was concentrated under reduced 
pressure and the solid group was recrystallized from ethyl acetate-hexane to provide 1 7.3 g of colorless crystals. 
m.p. 65-67»C 

iH-NMR(CDCl3. 6): 1.52-2.00(4H.m). 2.19(2Kl. J=6Hz). 2.37-2.98(4H.m). 3.29-3.57(2H.m). 7.13- 

7.56(10H.m) 



Elemental analysis: C21H22N2O 


Calcd. 
Found 


C 79.21: 
C 79.13; 


H 6.96: 
H 6.89: 


N8.80 
N8.64 



The following compounds were synthesized in the same manner as Refeiance Example 6-1 . 
Reference Example 13-2: 

1 •Benzoyl-2-[2-(3-methoxyphenyl)ethyl]-2-piperidinecarbonitrile 
Reference Example 13-3: 

1 • 8 enzoyi -2 -[2 -(3 . 4 -di methoxyphenyl) ethyl]'2 -piperidinecarbonitr rl e 
Reference Example 13-4: 

1 -8 enzoyi -2 -[2 -thi eny lethyl] -2 -pi peridin ecarbonitrile 

The structural formulas, physical properties, and NMR spectra of the above compounds are shown in Table 8. 
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Reference Example 13-5 

3,4-0ihydrospiro[naphtha!ene-2(l H).2'-piperidin]-1 -one hydrochloride 




In 250 mt of 1 .2-dichloroethane was dissolved 7.84 g of 1-benzoyt-2-(2-phenylethyl)-2-piperidinecarbonitrile. To 
this solution was added 8.0 g of aluminum chloride and the mixture was refluxed for 6 hours. The reaction mixture was 
then cooled and poured cautiously into 10% aqueous sodium hydroxide and extracted with methylene chloride and 
water. The methylene chloride layer was dried over anhydrous sodium sulfate and filtered and the solvent was distilled 
off. To the group was added 100 ml of methanol arxl 100 mi of 20% aqueous sodium hydroxide and the mixture was 
refluxed for 12 hours. After cooling, methanol was distilled off and the group was extracted with methylene chloride and 
water. The methylene chloride layer was dried over anhydrous sodium sulfate and filtered and the solvent was distilled 
off. The group was purified by alumina column chromatography using ethyl acetate-hexane (1:2) as the eluent. The 
active fraction was concentrated.under reduced pressure and the group was treated with 6.0 ml of 4N-methanolic hydro- 
chloric acid to. give a solid. This solid was recrystailized from methylene chloride to provide 3.0 g of colorless crystals. 
m.p. 222-223'C - " ' : . . ' ' 

»H-NMR{COCl3;6) 1,37-1.85{5H.m). 1 .92-2. 14(3 H.m). -2.44(1 H.dt.J=7H2.5Hz). 2.76-3. 16(4H.m). 7.20- 

7.S2(3H.m). 8.29( 1 H.dd. J=8Hz. 1 Hz) 



Elemental analysis: CuHiaCINO * H2P 


Caicd. 
Found 


C 62.33; 
C 62.39; 


H 7.47; 
H 727: 


N5.19 
N5.42 



The following compounds were synthesized in the same manner as Reference Example 13-5. 
Reference Example 13-6: 

3,4-Dihydro-6-methoxyspiro(naphthaIene-2( 1 H).2'-pipiBridin)-1 -one hydrochloride 
Reference Example 13-7: 

3,4-Dihydro-8-melhoxyspiro[naphthalene-2( 1 H).2-piperidinl-l -one hydrochloride 
Reference Example 13-8: 

3.4-Oihydro-6.7-cfimethoxyspiro(naphthalene-2(1 H).2-piperidin]-1 -one hydrochloride . 
Reference Example 13-9: 

5.7-Dihydrospiro(ben2o(blthiophene-5{4H).2'-piperidin)-4-one hydrochloride 

The structural fbrriiutas. physical properties, and NMR spectra of th above conrYX)unds are shown in Table 9. 
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Reference Example 13-10 

3.4-Oihydrospiro(naphthalene-2(l H).2'-piperidin]-1 -ol 

5 




15 In 20 ml oi methanol was dissolved 0.80 g of 3.4-dihydrospirq(naphthal€ne-2(1 H).2'-piperidinJ-one and following 

addition of 0.15 g ol sodium borohydrlde in small portions, the mixture was stirred for 30 minutes. The reaction mixture 
was then diluted with water and extracted with methylene chloride. The methylene chloride layer was dried over anhy- 
drous sodium sulfate and filtered and the solvent was distilled off. The solid group was recrystallized from methylene 
chloride-ether to provide 0.25 g of white crystals. " 

20 m.p. 125-127'C ; . r ' 

t H-NMR (CbCb. 5): 1 .32-1 .98(8H.m). 2.28(1 H. qulnt.J»7Hz). 2.74-2.94(4H.m). 4.37(1H.s), 7.07-7.28(4H.m). 

. 7.40:7.52(1 H.m) 

25 , ' 



30 



Elemental analysis: C14H19NO 


Calcd. 
Found 


C 77.38: 
C 77.16; 


H 8.81: 
H 8,84: 


N6.45 
N 7.01 



35 ' 

The following compounds were synthesized in the same manner as Refei ence Example 13-10. 
Reference Example 13-1 1: 
40 3.4-Dihydro-6-methoxyspiro(naphthalene-2(1H).2'-piperidin|-l-ol 
Reference Example 13-12: 

3.4-Dihydro-6.7-aimethoxyspiro[naph1halene-2(l H).2-piperidini-1^ hydrochloride 
Reference Example 13-13:-" 

6.7-Dihydrospiro[ben2o{b]thiophene-5(4H).2*-piperidin|-4-ol hydrochloride 

The structural formulas, physical properties, and NMR spectra of the above compounds are shown in Table 10. 

5C 
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Reference Example 13-14 

3,4-Oihydrospiro(naphthalene-2(1 H),2'-pip8ridine] hydrochloride 



10 




HCl 



r 



20 



25 



(1) To 200 ml of a solution of 3.36 g of 3.4-dlhydrospiro(naphthalene-2(1H).2'-ptperidin]-1 -one in methyfene chloride 
was added 2.6 g of potassium carbonate. Then. 50 ml of a solution of trifluoroacetic anhydrkJe (3.4 mJ) in methylene 
chloride was added dropwise at O'C and the mixture was stirred for 3 hours. This reaction mixture was diluted with 
water and extracted with methylene chloride. The methylene chloride layer was dried over anhydrous magnesium 
sulfate and filtered and the solvent was distilled off. The group was purified by silica gel column chromatography 
using ethyl acetate-hexane (1:2) as the eluent and the active fraction was concentrated under reduced pressure. 
The solid group was recrystalHzed from ethyl acetate-hexane to provide 4.86 g of 1'-tr(fluoroacety»-3.4<lihydros- 
piro[naphthaiene-2(1H),2''piperidin]-1 -one as coforless needles. 
m.p.97-100'C 



iH-NMR {OOOz. 6): 



1.60-2.25(7H.m). 2.67-3.16(3fM.mj. 3'35-3.53(iH;mj/ 3.82-3.98(1 H.m). 7.16- 
7.52(3H.mjl^8r20( fH;dd.J=8Hz. 1 .2H2) 



30 





Elemental analysis: CisHisFaNOa 


35 


Calcd.^t 


C 61.73: 


H5.18; 


N4:50 




Found 


C 61.47: 


H 5.20: 


N4.40 



c 



40 



45 



SO 



(2) in 30 ml of acetic acid was dissolved 4.44g of 1•-trifluoroacetyl•3.4-dihydrospiro(naphthalene-2(1H),2••piperidin]- 
1 -one followed by addition of 0.76 g of 1.0% palladium-on-cartxyi. and the catalytic reduction was carried out at 4 
kg/cm^ and dO'*C. This reaction mixture was pdiired in water; made basic to i o% aqueous solution of sodium hydrox- 
ide, and extracted with methylene chloride. The methylerie chloride layer vwis dried over anhydrous sodium sulfate 
and filtered and the solvent was distilled off. The group was treated with 3.6 ml of 4N-methanolic hydrochloric acid 
to give a solid. This solid was recrystallized from methylene cNlbride-ether to provide 2.51 g of white crystals, 
m.p. 200-202'C 



'H-NMR (C0Cl3.rt): 



1.43-1.80(8H.m). 1.84-2.02(1 Km). 2 77(2H.s). 2.84{4H.t.J=5Hz). 7.lO(4H.s) 
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Elemental analysis: CuHzoCIN • I/4H2O 


Cafcd. 
Found 


C 69-40; 
C 69-62; 


H 8.53; 
H8.38; 


N5.78 
N5.64 



Reference Example 13-15 

3.4.0ihydro-6-methoxyspjro[naphthalene.2{lH).2^piperidine] hydrochloride 



2C 




-HCl 



25 



30 



rfini , 1 •"'-'^^ '^^"^ 9 of 3,4-dihydro6-methoxyspiro[naphthatene-2( 1H) 2-^5iperi- 

d.n].l.one followed by add.ton of 8.5 ml of triethylsilane and the mixture was stirredfor hour ThisTeacfon 

^ured port.o,.«,se in water. To this was added 1 N-hydrochloric acid arxl the rr,ixture was wash^ wftS^rjTJX 

I pT^Z sos^l^V^^^^^ '''' '° ^'^^ ' ™^ -"-^ mett^anotither 

m.p. 201-203*0 



55 1 H-NMR (CDCI3. 6): 



t.31-2 00(9H.m). 2.71(2H.s).2.74.2.88{4Km). 3.77(3H.m). 6.62-6. 73(2H.m). 6.98 
(iH,m) 



40 



Elemental analysis: C15H22CINO • 3/1OH2O 


Calcd. 


e 66.60: ' 


H8.31; 


N5.ia 


Found . 


C 66.65; 


H 8.46: ■ 


.-N 5.J03 \ 



The following compounds were synthesized in the same manner as Reference Example 13-15. 
Reference Exanple 13-16: 

3.4.Dihydro-6.7.dimethoxyspiro[naphthalene-2(lH).2-piperidineJ hydrochloride 
55 Reference Example 13-17- 

3.4-Oihydro-8-melhoxyspiro[naphthalene-2( 1 H).2 -piperldine] hydrochloride 
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Reference Example 13*18: 

6.7-Oihydrospiro[benzo[b]thiophene-5(4H),2'-piperidine] hydrochloride 
The structural formulas, physical properties...and_.NMR speptra oj the above. compounds ane shown.in Jablej 1. 

5 
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Reference Example 14 

3,4-0ihydro-6-ethoxyspiro[naphthalene-2(1H).2'-piperidine] hydrochloride 



1 ) 3.4-Dihydro-6-methoxy- r-lrifluaacetylspifc[naphthalene-2(l H).2*-plperidine] 

To a solution of 3.4<iihydrO'6'methoxyspfro[naphthalene-2(lH).2*-pjperidine] (5.0 g) in dichtoromethane (100 ml) 
- was added pyridine (4.5 mt) and tnfluoroacetic anhydride (5.2 ml) and the solution was stirred at O^C for 1 hour and at 
ambient temperature for 2 hours. The water was added to the reaction mixture and extracted with dichtoromethane. The 
dichioromethane phase was washed with dilute hydrochloric acid and dried with anhydrous sodium sulfate filtered, and 
evaporated. The residue was recrystailized from hexane to give white aystal (5.2 g). 
m.p. 75-76'C 

2) 3.4-Dihydro-6-hydroxy-1 '-trif luoracetylspro{naphthalene-2( 1 H).2*i3iperidinel 

To a solution of 3.4-dihydro-6-methoxy-r-tritluoracetylspiro[naphthatn9-2( IH).2*-piperidine] in dichioromethane (60 
ml) was added ethanetiol (30 ml) and aluminum chloride (3.3 g) under cooling with ice-water. The reaction mixture was 
stirred for one hour and poured into ice-water, extracted with dichioromethane. dried and concentrated to give the titled 
compound. 
m.p113-116'C 

3) 3.4-Dihydro-6-ethoxyspiro[naphthalene-2(1H),2'-piperidine] hydrochloride 

To a solution of 3.4-dihydro-6-hydroxy-r-trifluoracetylspiro[naphthalene-2(1H).2'-pip9ridine] in DMF (5 ml) and 
sodium hydride (1 00 mg) was added ethyl iodide (273 mg) at 60*C. After stirring at 60^C for 3 hours the reaction mixture 
was partitioned with ethyl acetate/water and the organic phase was washed with water, dired. and concentrated. The 
residue was dissolved in mixture of methanol (50 ml) and 1 N aqueous sodium hydroxide (10 mi). The reaction mixture 
was stirred for 6 hours and concentrated under the reduced pressure. The residue was extracted with ethyl acetate, 
washed with water, dried, and evaporated. The residue was treated with 4N hydrochloricacid to give the hydrochloride 
salt (184 mg). 

iH-NMR(CDCl3. 6): 1 .39(3H.t.J=7Hz). 1 .45-1 .96(8H.m). 2,69(2H.s). 2.72-2.9{4H.m). 3.99(2H.q.J=7Hz). 

6.64-6. 70(2H.m). 6.96(1 H.d.J«8Hz) 

Reference Example 15 

3,4-Oihydro-6.7-methylenedioxyspiro{naphthalene-2( 1 H),2'iDiperidine] 

3.4-Dihydro-6,7-climethoxyspiro[naphthalene-2(1H);2'-piperidinel hydrochloride (10 mg) was treated with potas- 
sium carbonate (1 0 g) and benzyl bromide (4 ml) in DMF (300 ml) at 60-C for 2 hours. The reaction product was extracted 
with ethyl acetate-water, washed with water, dried, and concentrated. Purification with silica gel column chiromatography 
■ (eluent; ethyl acetate) gave 3.4-dihydro-6,7-dimethoxy-1'-benzyIspir6[naphthalene-2(1H).2'i3iper^^^ gj which 

' was dissolved in hydrobromic acid (33 ml) at 60^*0. After being ireif tuxed for 1 .5 hr. the reaction mixture was poured into 
water and neutralized with sodiuni bicarbonate followed by extraction with ethyl acetate. The extract was washed with 
water, dried, and concentrated. The residue was crystallized frbrh hexane to glye'3.4<iihydro-6.7-hydroxy-r-benzyl- 
spiro[naphthalene-2(iH).2'-piperidine] (5.92g). ' ' " ... 

m.p 122-124'C 

To a solution of 3.4-dihydro-6.7-hydroxy-1'-benzylspiro(naphthalene-2(iH),2'-piperidineJ (390 nig) in DMF (5 ml) 
was added sodium hydride (144 mg). Dibromo methane (0.85 g) was added at60'C and the the reaction mixture was 
heated at 60*C for 1 hr The reaction mixture was poured into water and extracted with ethyl acetate. The organic phase 
was washed with water, dried and concentrated under the reduced pressure. Punfication'witH silica gel chromatography 
gave 3.4-dihydro-6.7-dihydro-6.7-hydroxy-r-benzylspiro(naphthalene-2(lH).2'-piperidinel. * ' 

'H-NMR (CDOa. 6): t.37.1.65(6H.m). 1.70-r:86(1H.m). 1.88-2.07(lH.m). 2.47-2.96(6H.m). 3.47-3.73j2H.m), 
5.87(2H.m). 6.56(1H.m). 6.57{lH.m). 7.14.7.40(5H.m) . > • ■ *■ • 

The suspension of 3,4<jihydro-6.7-hydrbxy-r-benzylspir6(haphthalene-2(1H).2'-piperkji mg) and 10% 

Pd-carbon (1 50 mg) in ethanol (10 ml) and cone, hydrochloric acid (0.3 ml) was hydrogenated under atmospheric pres- 
sure at ambient temperature for 13 hr. The catalysis was filtered off and the filtrate was concentrated. The residue was 
made neutralized with sodium bicarbonate and extracted with ethyl acetate. The organic phase was washed with water, 
dried, and concentrated to give the product (90 mg). 
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1-42.r.98(9H.m). 2.64.2.87(6Km). 5.87(2H.s). 6.53{1H.s). 6.57(1Ks) 



3.4.0ihydro.6.7-diethoxyspiro[naphthalene-2{l H).2 -prperidineJ hydrochloride . 
«,n 1!!!"''°" ^•^^'^5^^o•6.7<iihydroxy.1^benzylspiro[naphthalene-2{1H).2^p^p (970 ma) in DMF nn 



Elemental anaiysis: CiaH28CIN02 


Calcd. 
- Found 


C 66.34; 
C 66.22; 


H 8.66; 
H9-15; 


N 4.30. 
N 4.03 



Reference Example 1 7 

..3,4-pihydro.6:methQxy.7..nitrospiro[naphthalene.2(1H).^ 




«ldl 7f^Zo^J! J -^-^^fr^ n'trate was suspended in this solution. 9.ml of trifluoroacetic anhydride was 
'•S^t^l?^^^^^'"'^'^-''"^^^^^ Afjerwaterwasadded. the reaction mixture was eiraS 

ris Si dried over anhydrous sodium sulfate and filtered, aH^whlcMhe so'S 

HL w^ I^* '-^"^ P"""^ ^ ^^'^ 9*' chrp?T«tography to yield 1 4 g of 1 ^tSluofoacetJT 

1^Trrfluoroacetyl-3.4<fihydro-6-methoxy-7-nitrospiro[naphth'alene-2(1H);2--piperid^^ ' -"" ' ' 

m.p 105-107''C ' 

rTrifluoroacetyl-a4-di,hydro-6-methoxy-^ ; " 

(2)0 5 g of l^Mluo«,ic«y|.3,4^lhy*oVm6thpx^^ 

wX'letdj:i1o^re^f solution'o..22, g of U^Lr^SSol e aS rml ^f 

rSmtrme extJc, Ir^^^^^ temperature. for 15 hours. After. reaction mixture extraction with ethjl 

! . ■ f °^«'-^"Mrous sodium sulfate and filtered, after which the solvent was distilled off 
The esidue was treated w.th a 4 N hydrochloric acid-ethyl acetate solution to yield 3 4-d»wdrc^2 So^v 7^itro 
sp.ro(naphtha!6ne-2(.1 H),2;-piperidine] hydrochloride as a noncrystalline powder .methoxy-.7-n.tro- 



H-MMR (COCI3. 6); 



1.45-2.00(8H.m). 2.73(2H.s). 2.80-2.9s'{4H.m).';3.91(3H.s). 6.81.(1H.s);7;630Ks) 
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Reference Exarrple 18 

3.4-Dihydro-6HTieth<wy-5-nilrospiro(naphthalene-2(1H).2*-piperldin hydrochloride 



5 



1G 




HCl 



IS 

r-Trifluoroacetyl-3;4-dihydro-6-methoxy-5-nitrosplro{naphthalene-2{lH),2'''piperid as obtained in Reference Exam- 
ple 1 7 was treated in the same manner to yield the title compound as a noncrystalline powder. 

iH-NMR (free base. COCI3. 6): 1.44-1.75(7H.m). 1.89-1 .96(1 H.m). 2.7l-2.84(6H.m). 3.85{3Ks). 

20 6,83(1 H.d.J=9Hz). 7.13(lH.d,J=9H2) 

Reference Example 19 

7-Acetyl-3.4-dihydro-6-methoxyspirotnaphthalene-2(1H),2'-piperidine] 

25 



30 




35 

(1) 2.94 g of V-trifluoroacetyl-3,4-dihydro-6-mellioxyspiro(naphlhalene-2(1H).2'-piperidineI as obtained in Example 
22-(1) was dissolved in 30 ml of carbon disulfide. To this solution, 0.85 ml of acetic anhydride was added under ice 
cooling conditions. After 2.4 g of aluminum chloride was added, the mixture was stirred at room temperature over- 
do night. The reaction mixture was then added to ice water and extracted with ethyl acetate. The extracted was dried ' 
over anhydrous sodium sulfate and filtered, after which the solvent was distilled off. The residue was purified by 
silica gel column chromatography to yield a crude crystal, which was then recrystallized from ethyl acetate-hexane 
to yield 0.21 g of 7-acetyl-T-trifluoroacetyl-3.4-dihydro-5-methoxyspiro(naphthalene-2{iH).2'-piperidinel. 

45 m.p. 156-157''C 

Refeience Example 20-1 : 

2-Chloroacetylammo-2-hydroxymethyltetraJin 

SO To a suspension of 2-aminotetralin-2-carboxylic acid (500 mg. 2.6 mnx)!) in THF (10 ml), lithium aluminum hydride 

(250 mg. 8.5 mmol) was added, while the suspension was stirred at room temperature, followed by further stirring at 
constant temperature for 2 hours. To this mixture, a 1 N aqueous sodium hydroxide solution was added. After the pre- 
cipitate was filtered out. the mother liquor was washed with saturated saline and dried over anhydrous sodium sulfate. 
The solvent was distilled off under reduced pressure to yield an almost pure aminoalcohol (420 mg. 85%) as a colorless 

55 syrup. The alcohol (420 mg. 2.2 mmol) was then dissolved in an ethyl acetate (10 ml)-salurated sodium carbonate 
solution (10 ml). To this solution, chloroacetyl chloride (340 mg, 3 mmol) was added drop by drop, while the solution 
was vigorously stirred under ice cooling conditions. Five minutes later, the organic layer was separated, washed with 
saturated saline and dried over anhydrous sodium sulfate. After the solvent was distilled off under reduced pressure. 
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Z uSllZ S^Z^^'" ^^'-^'^^-'^'^^ -.ate (1 :l, to We« 400 

Reference Example 20-2: 

Exanpfe'S)T°^''^'^'^''"°'^'''^'*'°*^^^^ synthesized in the same manner as in Reference 

Reference Example 20-3: 

Exampfe 2?T'^'^*^''^'"'™'^'^*°'^'"'*'^"'"'"''^°'^'^^ synthesized in the same manner as in Reference 
Reference Example 20-4: 

erence^xa'nl^r^'T'''"'"^^^^ syr«hes.zed in the same manner asin Ref- 



Table 12 shows the structural formulas, physical properties and 'H-NMR spectra of these 



compounds. 
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Table 12 




55 



57 



(C) 2000 Copyright Derwent Information 



EP 0 712 845 A1 



Reference Example 21 -1 

Spiro[tetraJin-2.3'nriorpholine-5*-oneI 

To a suspension of sodum hydride (120 mg. 5 mmol. 60% oil. washed with hexane) in DMF (3 mJ). a solution of 
2-chloroacety!amino-2-hydroxymethyttetralin (400 mg. 1 .6 mmol) in DMF (3 ml) was added drop by drop, while the sus- 
pension was stirred under ice cooling conditions. After cooling to room temperature, the mixture was stirred for 3 hours 
at constant temperature. After a large aniount of water was added, the mixture was extracted with ethyl acetate. The 
organic layer was washed with water several times, washed with saturated saline and dried over anhydrous sodium 
sulfate. After the solvent was distilled off under reduced pressure, the residue was subjected to silica gel column chro- 
matography for elution with hexane- ethyl acetate (1:1 - 1:2) to yield 150 mg (43%) ofthe title compound as a white crystal. 

Reference Example 21 -2 

6- Methoxyspiro[tetralin-2.3'-morpholtne]-5'-6ne 

To a solution of 2-chIoroacetylamino-2-hydroxy-6-methoxytetralin (450 mg. 1.6 mmol) In THF (15 ml). 60% oily 
sodium hydride (200 mg. 5.0 mmol) was added, while the solution was stirred under ice cooling conditions. After cooling 
to room temperature, the mixture was stirred for 3 hours at constant temperature. After a saturated aqueous solution of 
ammonium chloride was added, the mixture was extracted with ethyl acetate. The organic layer was washed with satu- 
rated saline and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to yield about 
400 mg (almost 100%) of the title compound as a crude crystal, a portion of which was then recrystallized from chloro- 
form-isoprof>y' ether. ; 

Reference Example 21-3: 

7- Methoxyspiropetranne-2.3-morpholine]-5*-one was synthesized in the same manner as In Reference Example 

21-2. 

Reference Example 21-4: 

6.7 0imethoxyspiro[tetralin-2.3'-morpholine]-5 -one was synthesized in the same manner as in Reference Exam- 
ple 21-2. 



( 
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Table 13 shows the structural formulas, physical properties and ^H-NMR spectra of these compounds. 



Table 13 
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Reference Example 22-1 : 

Spiro(tetralin-2.3'-morphoIine] hydrochloride 
n^mJn I ^^'^T °' spiropetrann-2.3-rTior^^^^ (22 mg. 0. 1 rmiol) in THF (2 ml), lithium aluminum hydride 

(12 mg 0.3 mmol) was added, while the solution was stirred under ice cooling corxJitions. After cooling to room temDer- 
ature. the mixturewas stirred for 1 hour at constant temperafe^^^ 

sod.um hydroxde solution was added: the precipitate was filtered out. The mother liquor was washed' with saturated 
saline and dned over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure The obtained 
residue was sub]ected to silica gel column chromatography for elution with ethyl acetate-methanol (10 - 9 D After 
concen^atioa the organic layer was dissolved in water^hloroform; the chloroform layer was dried and concentrated 
under reduced pressure. The obtained residue was dissolved in ethyl acetate. To this solution, a 4 N hydrogen chloride- 
emyl acetate solution was added. The mixture was concentrated under reduced pi essure and crystallized with isopropyl 
ether to yield 1 2 mg (49%) of the title compound. « ^eu win isopropyi 

IS Reference Example 22-2: 

5-Methoxyspiro[tetratth-2.3*-morpholine] 
hydrochloride was synthesized in the same manner as in Reference Example 22 1. 

so Reference Example 22-3: 

7-Methoxyspiro[tetralin-2,3'-morpholinej 
hydrochloride was synthesized in the same manner as in Reference Example 22 1 . 

25 Reference Example 22-4: 

6.7-0imethoxyspiro[tetralin-2.3'-morpholine] 
hydrochloride was synthesized in the same manner as in Reference Example 22 1 . 

30 



35 
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Table U and 15 show the structural formulae, physical properties and tH-NMR spectra of these compounds. 
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Reference Example 23 

3.4-Oihydro-6,7-dimethoxy-4*-methylspiro[naphthalene-2( 1 H).2*-piperazine] Oihydrbchlortde 

5 " (*T)'Ethyl 2-((N-benzyloxycarbbnyl-N-nriethylamino>acetyramiriol-l .2 
boxytate 

To a solution of ethyl 2-amino-l.2.3.4-tetrahydro-6.7-dimethoxynaphthalene-2-cafboxylate (430 mg. i.S'mmol). N- 
benzyioxycarbonylsarcosine (357 mg. 1.6 mmol). and l-ethyl-3-(3'-dimethylarTTinopropyl)carbodiimide hydrochloride in 
10 dichloromethane (5 ml) was added triethylamine (160 mg. 1.6 mmol) under stirring at O'C. After stirring for 2 hr. the 
reaction mixture was concentrated in vacuo and the residue was dissolved in ethyl acetate. The solution was washed 
with 1 N hydrochloric acid. sat. sodium bicarbonate, sat. sodium chloride, dried, and evaporated. The residue was purified 
with silica gel column chromatography [eluent: hexane-ethyl acetate (1:1 to 1:2)] to give the titled conpound (550 mg, 
74%). 

IS 

iH-NMR (COCb. 6): 1.25(3H.t). 2.05-2.1 7(1 H.m). 2.38-3. 00(7H.m). 3.22(1H.d). 3.75-3.90(8Km). 4.20(2H.q). 

5.02(2H.s). 6.37-6.60(3H.m). 7.20-7.39(5H.m) 

(2) 3,4-Dihydro-6.7-dimethoxy •4 -methylspiro[naphthalene-2( 1 H).2'-piperidine|-3'.6'-dione 

20 

A solution of ethyl 2-[(N-benzyloxycarbOfiyl-N-methylan™no)acetylanriinol-1.2.3.4-tetrahydro-6.7-dimethoxyri^^ 
thalene-2-carboxylate (550 mg. 1 .1 mmol) in ethanol (20 ml) was hydrogenated in the presence of 10% Pd-carbon (250 
mg) for 6 hr.' The catalyst was filtered off and the filtrate was concentrated in vacuo. The residue was dissolved in 1 N 
sodium hydroxide (2 ml) and THF (10 ml) and heated at 80'C for 1 7 hr. Ther reaction mixture was concentrated in vacuo 
25 - tand the residue was dissolved iri ethyl acetate. The solution was washed with water, and sat. sodium chloride, dried, 
and concentrated in vacuo. The residue was recrystallized from chloroforiti-isopropylether to give the titled compound 
(150 mg). m.p. 168-169-0 <: " ' " ' . J ;;'' 

(3) 3.4-Dihydro-6.7-dimethoxy-4*-methylspiro[naphthaIene-2( 1 H).2*-piperazine] 

30 

To a suspension of lithium aluminum hydride (1 14 mg, 3 mmol) and aluminum chloride (400 mg.*3 mmol) ih ether 
(4 ml) was added the suspension of 3,4-djhydro-6,7-dimethoxy-4'-methylspiro[naphthalene-2(1 H),2'-pipera2ine]-3'.6'- 
dione (50 mg. 0.16 mmol) in ether (2 ml). The reaction mixture was stin-ed at ambient temperature for 45 min and treated 
with 1 N sodium hydroxide. The precipitate was filtered and washed with 1 N sodium hydroxide and chloroform. The 
35 filtrate was washed with sat. sodium chloride, dried, and concentrated to give the titled compound (42 mg. 86%). A 
portion was dissolved in ethyl acetate and treated with 4N hydrochloric acid in ethyl acetate. Concentration under reduced 
pressure followed by addition of isopropylether gave a powder. 

tH.NMR(CDCl3. 6): 1,90-2.05(1 H.m). 2.18-2.35(1H,m), ~2.69(lH.dd). 2.80-2.g4(2H.m). 3.06(3H,s). 

40 3.58(1H.d). 3.85.3.86(3H.each s). 4.04{2H.ABq),.6.1 1 (1H.br s). 6.53.6.61 (IH.each s) 

Reference Example 24 

(R)-(+)-3,4-Dihydro-6-methoxyspiro(naphthalene-2(1H),2'-piperidinel hydrochloride 

45 ' • . • 



so 




After conversion into a free base. 1 g of 3.4 •dihydro-6-methoxy-spiro(naphthalene-2(1H).2'-piperidinel hydrochloride 
was dissolved in methanol. To this solution, a methanol solution of 0.867 g of (S)-(+)- iO-camphorsulfonic acid was added, 
followed by concentration under reduced pressure. After the residue was dissolved Ini 0 ml of methanol. 20 ml of isopropyt 
ether was added: the mixture was kepi standing at room temperature for 5 hours. The resulting crystal was collected by 
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b«i^h« ^^t '^^'y^ff ''"^ methanol-isopropW ether to yield 0.2 g of a crystal. After conversion into a free 
^ Zf^ "^^'^ '^'^ ^ * N-hycJrochloric acid-ethyl acetate solution to yield 0. 1 g of (R).(^)-3 4<lif^dro 6 
methoxysp.ro^naphtl,alene-2(iH).2-.piperidineJ hydrochloride as a white crystal. Optical purity was determ^ii Woh 

s rrc^Tn^^r::^'"^'*^"^*"^ 

optical purity ; Over 99. 7%ee 
Melting point : 152-155'C 
Optical rotation: (aJo*'= *3.44 

rc Reference Exanple 25 , 

(S)-(-)-3.4-0ihydro-6-methoxyspiro(naphthalene-2(1H).2--piperldineJ hydrochloride 

IS 



X 



IS 



30 



as 




.nM T°.^' '-quors for recrystallization of the {*)-configuration in Reference Example 24 were combined tooether 

and concentrated under reduced pressure. After conversion. into a free base the fSsidoBw^ a^^^^^^r 

this solution, a methanol solution of 0.7 g of (RH-)-l 0-camphorsulfonlc aS was adS2 iS^^^^ 

reduced pressure, "me/esidue was treated .in the same manner as in Exarrple ST^iSS^^^o^^^lZ l^^^ 

6-mefhoxysp.ro(naphthalene-2(1 H).2'i3iperidine] hydrochloride as a white oysial ' ' )-3.4-d.hydro- 

Optical purity : 97.1 %ee 

Melting point : 1SS-160"C 

Beference Example 26 

,J+)-3.4-Dihydro-6.7:dimethoxyspiro(nafihthalene-2(lH).2^piperidinel-1<^^ 




HCl 



K w After conversion into a free base, 10 gof 3.4^itiydro^7-dimethoxyspiro[naphthalene-2(lH) 2--oiDBridinBi iv,„» 
hydrochloride was dissolved in 700 ml of methanol. To this solution 12 07 a of f2S 3S fit ?o- Hilnln . . ^ ! 
monohydride was added After the mixture was kept standing at room temp^aTu ffoJJja^s "Se^^S S 
collected by f.ltration. After conversion Into a free base, this crystal was treated with a 4 N hui^LhiV .k ? 



Optical purity : Over 99.9%ee 
Melting point : 251 •254»C 
Optical rotation : [iz1q-^= +41.22 

55 Reference Example 27 



H-3.4.Dihydro:67<llmetho^^^^ H).2'.piperldine).i ^one hydrochlonde • *' ''^ 
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Using (2R.3R)-(')-0.0'-dibenzoyltartanc acid monohydrida. the solution was treated in the same manner as in Exarrple 
27 to yield 2.04 g of (•)-3.4-dihydro-6.7-dimethoxyspiro(naphthatene-2(1 H).2*-piperidine]- 1 -one hydrochloride as a white 
crystal. 

Optical purity : Over 99. 9%ee _ , ^ . , :_ _ - 

f Melting poinf: 250-252-C \ ' 

Optical rotation; [alo^^^ .41.41 i - ' * 

Reference Example 28 

/o (•)-3.4-Oihydro-6.7-c(imethoxyspiro[naphthalen8-2(1H).2*-piperidine] hydrochloride 

(+)-3.4-dihydro-6.7-dimethoxyspiro[naphthalene-2{lH).2*-piperidineJ-l -one hydrochloride as obtained in Exam- 
ple 27 was treated in the sammer as in Reference Example 13-10. 



/5 




HGl 



to yield (•)-3.4-dihydro-6, 7-dimethoxyspiro[naphthalene-2( 1 H).2;Tplperidine] hydrochloride. 
2S Melting point : 165-1 67<»C :\ 
Optical rotation: (a]o^®» -1.92 

Reference Example 29 

20 (-t-}-3.4-DthydrO'6.7-dimethoxyspiro[naphthalene-2(1H).2'-piperidine] hydrochloride Melting point : 165-167'C 

Optical rotation: (a]o^= +1.80 " : 

Reference Example 30 -r.:. . . . : ...^ , 



35 1 •Benzoylhexahydro-2-(2-phenylethyl)-1 H-azepine-2-carbonitrlle was obtained by the same procedure as .Refer.- 

ence Example 13-1. 



45 




sc 



Melting point: 116-118»C 
>H-NMR(C0Cl3. 6): 
Reference Example 31 



1.25-1.76(3H.m). 1.80-3.23(lOH.m). 3.51-3 67( 1H.m).7.08-7.50(10H.m). 



55 1.3.4.5.6.7.3'.4'-Octahydrospiro{2H-azepine-2.2'(1H)-naphthalenel-r-one hydrochloride was obtained by the 

same procedure as Reference Exanrple 13-5. - , ; 
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Melting point : 208-210*0 ' ' 

«H-NMR (COCI3. 6): 1.20-1 .84(7H.m). 1 .87-2.30{4H.m). 2.55-2.71(1H.m). 2.93-3.0a(3H.m). 

7.21(1H.d.J=8Hz). 7.32(1 Kd.J=8Hz). 7.46(1H.dt.J=6 2Hz). 8.05(1 H.dd.J^S.SHz), 

Reference Example 32 

1.3.4.5.6.7J'.2',3\4'-Decahydrospiro(2H-a2epine-2.2'(lH)-naphthalenelhydrocN^^ 
procedure as Reference Example 13-10 or 13-14. 




Melting point : 191-t94''C 

iH-NMR(CDa3. 6): 1. 08-1. 92(1 1 H.m), 2.60-2.98(6H,m), 7.01 -7.13(4H.m). 

Example 1-1 ■-• ■ " ^ - - ' - ' wr..-- o . ^ .• • 
1 •(5-Amino-4.4-diphenylpentyi)-4-phenyfpiperidine 

To a solution of 1 -(5-formylamino-4,4-d!phenylpentyl)-4-phenylpiperidine (2.07 g) in methanol (50 ml) was added 
1 N-sodium hydroxide (30 ml) and the mixture was refluxed overnight This reaction mixture was concentrated to dryness 
and the group was extracted using methylene chloride and water. The organic layer was washed with water, dried over 
anhydrous sodium sulfate, and concentrated to dryness to provide the title compound (1 .94 g) as yellow powder. ( 
The compounds of Examples 1-2 - 4 were synthesized in the, same manner as Example 1-1. 

Example 1-2: i? 

3.4-Dihydro-6-methoxy- 1 •-(5-amino-4,4-diphenylpentyl)spiro(naphthalene-2(1 H).2*-piperidinel 

Example 1-3: 

l-[5-Amino-4-(4-methoxyphenyl)-4-phenylpentyl]-4-phenytpiperidine 
Example l ^: 

1(5Amino-4.4-bis(4-chlorophenyl)pentyll-4-{4-fluorophenyl)piperadine 

Example 1-5 y -■ *- ■•./c . '' . • 

3,4-Oihydro-6-methoxy-V-(6-amino-4.4-diphenylhexyl)spiro[naphthalene-2(1H).2-piperidine] 

To a solution of 3.4-dihydro-6-methoxy-r-(5-cyano-4.4-diphenylpentyl)spirotnaphthalene-2(lH).2-piperidinel 
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(0.6 g) in tetrahydrofuran ( 1 5 ml) was added lithium aluminum hydride (95 mg) portionwise under ice-cooling and stirring. 
After completion of dropwise addition, the mixture was heated at 60"C for 6 hours. To this reaction mixture were serially 
added water (0.25 ml). 15% sodium hydroxide solution (0.75 ml) and water (0.25 ml) under ice-cooling and stirring and 
^hs precipfjate separating out wasliltered off. Thefijtrate^was washedwith saturated ac^ueous.soiution of sodium chlprjde. 
dried over anhydrous sodium sulfate,. and concentrated to dryness to provide the title compound (0.54 g) as light-yeilow 
syrup. 

The conrpound of Example 1-6 was synthesized in the same manner as Example 1-5. 
Example 1-6: 

3.4-Oihydro-6,7-dmethoxy-V-(7-amino-4.,4-diphenyiheptyl)spiro(naphthalene-2{lH).2*-piperidine] 

The structural formulae, physical properties, and NMR spectra of the above compounds are shown in Tattle 16. 
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Example II- 1 

l-{N.N-Oimethylamino)-4.4-diphenyl-5-(fornriylamino)pentane 

. A-mixture of 5-formy(amino-1 -iodo-4.4-diphenylpentane (8.5-g). dimethyl amine hydrochloride (1 7.63 g). triethyl— 

5 amine (30.1 ml), and potassium carbonate (3 g) was heated in acetonitrile (250 ml) at SO^'C for 2 hours. This reaction 
mixture was concentrated to dryness arxi the group was extracted using ethyl acetate and water. The organic layer was 
washed with saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate, and concentrated to 
dryness. The group was crystallized from ethyl acetate-isopropyl ether to provide the title compound (4.5 g) as white 
powder. 

10 The compounds of Examples 11-2 ~ 10. 11-12 - 16. 11-25 - 29, 11-31, 11-34 - 36. and 11-40 - 68 were respectively 
synthesized in the same manner as Example 11-1 . 

Exanrple 11-2: 

15 1 -(N-Benzyl-N-melhylamino)-4,4-dipfienyl-5-(f6rmylamino)pentane hydrochloride 

Example 11-3: 

4.4-Diphenyl-5-1brmylamino-l -(morpholinojpentane hydrochloride 

20 

Example tl-4: 

4.4-Diphenyl-5-formyIamino-i -(2.3»4,5-tetrahydro-1 H-3-benzazepin-3-yi)pentane hydrochloride 
25 Example 11-5: 

4.4-0iphenyl-5-fbrmylamino-1-(4-phenylpiperidino)pentane hydrochloride 
Example 11-6: 

30 

1 -[4-(4-Fluorophenyl)piperazin- 1 -yl)-5-f6rmylamino-4.4-diphenylpentane"dihydrochloride 
Example II-7: 

35 3,4-Oihydro-6-methoxy-r-(5-formylamino-4.4-cfipherTylpentyl)spiro[riaphthalene-2(1 H).2'^ dihydro- 

chloride 

Example 11-8: 

40 1 -Benzylamino-4.4-diphenyt-5-(tosylamino)pentane hydrochloride 

Example 11-9: 

1-{N-Benzyl-N-methylamlno)-4,4-diphenyl-5-{tosylam!no)pentane hydrochloride 

45 

Example IMO: 

4.4-Oiphenyl-l-(3-nilrobenzylamino)-5-(tosylamino)pentane hydrochloride 
50 Example 11-12 

4.4-Diphenyl- 1 •(3-{methoxycarbonyl)benzylaminol-5-(tosylamino)pentane hydrochloride 
Example 11-13: 

55 • • , . • 

4,4-Oiphenyl-l •(2-picolylamino)-5-{tosylamino)pentane dihydrochloride 



69 



(C) 2000 Copyright Derwent Information Lid. 



I 



EP0 712 845 A1 

Example 11-14: 

4.4-Oiphenyl-l -(1 •hexamethyleneimino)-5-(tosylamino)penlane hydrochloride 

5 Example 11-15: j. 

4.4-Diphenyl-i-{4-phenylplperazin-1-yl)-5-(tosylamino)pentane i 

Example 11-16: 
10 .... 

4,4-Oiphenyl-1-[4-(2-melhoxyphenyl)pipera2in-1-yl]-5-(tosylamino)pentane hydrochloride 

Example 11-25: 

f 5 4-(4-Chlorophenyl)-5-formylamino-4-phenyl-l -(4-phenylpiperidino)pentane hydrochloride 

Example 11-26: 

4-(4-Chlorophenyl}-S-formylamino-4-phenyl-1 •(4-phenylplperazin-1 -yl)pentane dihydrochloride 

20 

Example 11-27: 

4-(4-Chlorophenyl)-1 -[4-(4-fluorophenyl)piperaziri-1 -yl)-5-formylamino-4-ph6nylpentane dihydrochloride 
25 Example 11-28: 

4- {4-ChIorophenyl)-1 -[4-(diphenylmethyl)pipera2ifi-1 -yl]-5-tormylamino-4-phenylpen^ 
Example 11-29: 

30 

5- Formylamino-4-(4-methoxyphenyl)-4-phenyl-1 -(4-phenylpiperidino)pentane hydrochloride 
Example 11-3 1 : 

35 4.4-8js(4-chlorophenyl)-1 •[4-(4-fluorophenyl)pipera2in-1 :y!]-5-(1orniylamino)pentane dihydrochloride 

Example 11-34: 

1 ■I4-(4-Fluorophenyl)pipera2in-1 -yl]-6-formylamino-5,5-diphenylhexane dihydrochloride 
Example 11-35: 

1 -{4-(4-FIuorophenyl)piperazin-l •yl]-6-formylamino-4.4-diphenylhexane dihydrochloride 
45 Example 11-36: 

4.4-Diphenyl*1-(4-phenylpiperrdirK>)-6-(losylamino)hexane hydrochloride 
Example 11-40: 

so 

7-Acelylamino-4,4-diphenyl-l-(3-{methoxycarbonyl)benzylaminolheptane dihydrochloride 

J: 

Example 11-41: 

55 7-Acetylamino-4.4-diphenyl- 1 -{p-phenethylamino)heptane dihydrochloride 

Example 11-42: 

7-Acetylamino-1 -(2-(6.7-dimethoxy-1 .2.3.4-tetrahydronaphthylamino)J-4.4-diphenylheptane dihydrochloride 
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Example 11-43: 

7-Acetylamino-HN43efuyt-N-[2-(6.7-dmemoxy0.2,3.4-tetrahydroriaphthyl)lam dihy- 

, . drochloride ... 

5 

Example 11-44: 

1 *-(7-Acelylamirio-4,4Hdipheriylheptyl)-3.4<Jlhydro . dihydro- 

chloride 

to 

Example 11-45: 

1 *-(7-Acetylamino-4.4-diphenylheptyl)-3.4<iihydro-6-methoxyspiro[naphthalene-2( 1 H).2'-piperidine] : dihydro- 
chloride k . 

ts 

Example 11-46: 

l"-(7-Acetylamiho-4.4<Jtphenylheptyl)-3.4-dihydro-6,7-dimethoxyspiro[nap^ dihydro- 
chloride* . : 

20 

Example 11-47: 

1H7-'{Cyclohexylacetyl)amino-4;4-diphenylheptylJ-3,4-dihydro-67-dimethoxyspiro(^ 
dme] hydrochloride . ^ . 

25 

Example 11-48: 

3.4-Dihydro-67-dimethoxy-r-[4.4-dipher1yl-7-(phenylacetylam^^ 
hydrochloride 

30 

Example 11-49: ^ , 

3.4-Dihydro-67-dimethoxy-r-{4.4-dlphenyl-7-[(2-fluordphenylacetyl)amrno]hepty^^ 
piperidine] hydrocNoride 

35 . 

Example 11-50: : . ^ • 

' 3.4-bihydro-6:7-dimethoxy-1'-{4;4-diphenyl-7-((4-fluorophenylacetyl)amino]h6pty^ 

piperidine) hydrochloride ■ . : .5 .. 

40 

Example 11-51: 

' '3,4-6ihydro-67-dmetHoxy-r-{4,4<liphehyl-7-[{4-chlorophenylac^^^^ 
piperidine] hydrochloride 

45 

Example 11-52: 

3.4-Oihydro-6,7^imeth6xy-1'-{4,4-diph8nyl-7-[(3-nitrophenylacetyl)aminolheptylJspiro[napht^^ 
piperidine] hydrochloride 

SG 

Example 11-53: 

3.4-Dihydro-6.7-dimethbxy- 1 *-{4.4-diphenyl-7-[(4-nitrophenylacetyl)aminoJheptyl)spiro{naphthalene-2( 1 H).2'- 
piperidine] hydrochloride .-.-r':-^ 

55 

Example 11-54: . - 

3.4-0ihydro-6.7-dimathoxy- 1 ••{4.4<jiphenyl-7-((4-methylphenylacetyl)amino]heptylJspiro[naphthalene-2(i H).2 - 
piperidine] hydrochloride 
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Example 11-55: 



3,4.DiMr<>67-dimethoxy-lM4.4<Jiphenyl-7.[(4.tftfluoromethytphenylacetyl)arn 
2( 1 H).2-piperidinel hydrochloride 

5 

Example 11-56: 

3.4.Dihydro-67Kiimethoxy-r-{4.4Kliphenyl-7-l(2-methoxyphenylacetyl)aminolheptyU 
2(1 H).2-piperidinel hydrochloride 

ic 

Example 11-57: 

• 3,4.Dihydro-67-dimethoxyO'-(4,4-diphenyl-7.I(3-methoxyphenylacetyOamino]heptyl)spiroI^^^ 
2(lH).2 -piperidlne] hydrochloride 

15 

Example 11-58: ' •* 

3.4-Dihydro-67-dimethoxy.l-{4.4KJiphenyl-7-((4.-memoxyphenylacetyI)amlnolheplyl}spiro[fiaphm 
2( 1 H).2'-piperidinel hydrochloride 

20 

Example 11-59- 

3.4-Dihydro-6J<limethoxy--V-{7-[(3.4<limethoxypheriylacetyl)amino]-4.4-diphenym 
2(1H).2'-piperidine] hydrochloride ^- » 

25 

Example 11-60: --^ 

. ' .3i4-Dihydro-6.7-dimethoxyl •.{4;4<lipheriyl-7-[(3.4-memyleriedioxyphenylacetyl)amirio]heptyJls^^ 
lene-2(1 H).2'-piperidine] hydrochloride t . • . 

30 

Example 11-61 : 

3.4-Dihydfo-5J-dimethoxy-V-{4.4-diphenyl-7-((phenoxyacetyl)amirio]heptyl}spiro(naph^^ 
inel hydrochloride 

35 

Example 11-62: - - • 

3.4-Di.hydro-6,7<iimelhoxy-1 •.{4,4<liphenyl-7-[(2:thienylacetyl)aminoJheptyi}spiro[naphthalene:2( l H).2 - piperi- 
dine] hydrochloride 

40 

Example 11-63: 

3.4-Dihydro-6J-dimethoxyrV-{4.4<iiphenyI-7-[(3-mienyla9etyOamirio]heptyl}splro[na 
ine] hydrochloride >. . . 

45 

Example 11-64: 

3.4-Dihydro-67<Jimethoxy-1-(4.4-diphenyl-7-((3-phenylpfopionyl)arnino]heptyl}spiro[naphm^^^ 
ertdine] hydrochloride 

50 

Example 11-65: 

3.4.0ihydro-67Klimethoxy-r-{4.4<lipheny|.7.{(3-(4-methoxypheriyl)propionyl]amirip)h^ 
2( 1 H).2'-piperidineJ hydrochloride 

55 

Example 11-66: 

3,4-Oihydro-67<iimemoxy-r-{4.4<liphenyl-74(1-naphthylacetyl)amino^ 
ridine] hydrochloride 



( ) 
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Example 11-67: 

3.4-Dihydro-67-dimethoxy-r44,4'<Jiphenyl-7^(2-naphthylacety()amino 

fidine) hydrochloride^ . _ ._. . . 

Example Jl-6d: 

3.4-0ihydra-67*dirnethoxy-r-{4,4Hbis(4-fluoit3phenyl)-7^(4-meth^ 
lene-2{1H).2'-piperidinel hydrochloride . 

Example 11-11 

l-(3-Aminoben2ylamino)-4.4-diphenyl-5-(losylamino)pentane 

To a solution of 4,4-diphenyl-1 -(3-nitrobenzylamino)-5-(tosylamino)pentane (0.1 7 g) in ethanol (10 ml) was added 
hydrochloric acid (0. 1 ml) as well as 10% pailadium-on-carbon (80 mg) and the mixture was subjected to catalytic hydro- 
genation at atmospheric temperature arid pressure. The catalyst was then removed from the reaction mixture and the 
filtrate was concentrated to dryness. The group was dissolved in water and the solution was made basic to aqueous 
ammonia. The resulting precipitate was recovered by filtration, rinsed with water, and dried to provide the title compound 
(0.12 g) as light-tan powder. 

Example 11-17 

4, 4-Diphenyi-5-mesylamino- 1 -(4-phenylpiperidino)pentane hydrochloride 

To a solution of 5-amino-4.4-diphenyl-1 •(4-phenylpiperidino)pentane (0.4 g) and triethylamine (0.42 ml) in meth- 
. yiene chloride (15 ml) was added methanesulfonyl chloride (0.1 ml) drbpwise under ice-cooling and stirring. After com- 
pletion of dropwise addition, the mixture was returned to room temperature and stirred for another 3 hours. This reaction 
mixture was washed with water, dried over anhydrous sodum sulfate, and concentrated to dryness, the group was 
purified by silica gel column chromatography to provide the hydrochloride of the title cornpound (0.25 g) as colorless 
'-powder. '* * ' ' '" ' -t-' '" ■ - • ' 

The compounds of Examples 11-1 8 - 24. 11-30. 11-32 - 33. and 11-37 - 38 were respectively synthesized in the same 
manner as Example n- 17.- ' ' ' ■ * - ' • • 

Example 11-18: 

5-8en2enesuifonylamino-4.4-diphenyl- 1 ■(4-phenylpiperldino)pentane 
Example 11-19: 

4,4-Diphenyl-l-(4-phenylpiperidino)-5-(2.4.6-trimethylbenzenesuIfonylamino)pentane 
Example 11-20: 

4.4-Diphenyl-l-(4-phenylpiperidino)-5-(2.4,6-triisopropylbenzenesulfonylamino)pentane 
Example 11-21 : 

4.4-Diphenyl-5-(l •naphthylsulfonylamino)-1-(4-phenylpiperidino)pentane ' 
Example 11-22: 

4.4-Oiphenyl-5-(2-naphthylsulfonylamino)-1-(4-phenylpiperidino)pentane 
Example 11-23: 

3.4-0ihydro-6-methoxy-1 '-(5-acetylamino-4.4-diphenylpentyl)spiro(naphthalene-2( 1 H).2*-piperidineJ dihydro- 
chloride 
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Exanrple 11-24: 



Exarrple 11-30: 

4.(4.Methoxyphenyl)-5-(1-naphmy.s.lfony.an,in^^^^ 
JO Example n-32: ^i--: 

4,4-Bis(4-chlorophenyl)-,.,4.(4.fluorophenW)piperazinO-yQ-^^^ 
Example 11-33: 

Example ir-37: 



20 



.^^ ^•'••°''^>'*°-6-ethoxy.i.(6-ace.ylamin^^^ ^- 



Example IJ-38: 

Example" 11-39:. . * \ * ■ ■ - ^ • . ■ , . . . .. ^ 

■ The structilral formLilas and physical propertied of the above compounds are shown bel«w,. ., . ' . . '. ;I , . . . 
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Example in-l 

( 1 ) 4.4-Diphenyl-5-hydroxyl-6-heptenenitrile 

Under argon gas. 4.4-diphenyl-4-formylbutanenitrile (5.0 g) was dissolved in dry tetrahydrofuran (200 ml). Then, 1 M 
vinylmagnesium bromide-letrahydrofuran (30 ml) was added dropwi se at -40^C. After completion of addition, the reaction 
temperature was allowed to rise gradually to O^C (over 3 hours). After completion of the reaction, a saturated aqueous 
solution of ammonium chloride was added to the reaction mixture and the insoluble matter was filtered off. The filtrate 
was extracted with ethyl acetate, washed. drledV and concentrated and the group was purified by silica gel column 
chromatography. The active fraction was corKentfated to provide the title compound as oil (5.4 g). 

iH-NMR{CDCl3.6): . 1.90-2.28(2H.m). 2,41-2.70(2Km). 4.90(lKdd). 5.21(2H.dd). 5.49-5.66(1 H.m) 7 20- 

7.36(1 OH. m) 

(2) 7-(6.7-0imethoxy-l .2.3,4-tetrahydronaphthalene-2-spiro-2 -piperidin-r-yf)-4.4-diphenyl-5-heptenenitrile hydrochlo- 
ride 

In tetrahydrofuran (5 mi) was dissolved 4.4-diphenyl-5-hydroxyl-6-hepteneniti'ife (377 mg)* followed by addition of 
phosphorus tribrdmide (0.04 ml) with cooling on an ice-water bath. The mixture was stirred at room temperature for 1 
hour, at the end of which time it was extracted with ethyl acetate. The allyl bromide thus obtained was not purified but . ( 
submitted in the crude form to the next reaction. 

In N.N^Jimethylformamide (3 ml) was suspended 6.7<iimethoxy-1 .2.3;4-telrahydronaphthalene-2-spiro-2'-piperid- 
ine hydrochloride (193 mg) followed by addition of potassium carbonate (90 mg) and* the mixture was stirred for 30 
minutes. Then, a solution of the aude allyl bromide in N.N-dimethylformamide was added to the atK>ve mixture and a 
further amount (90 mg) of potassium carbonate was added. The reaction was carried but at 60"C for 15 hours and this ^ 
reaction mixturey/as exb-acted with ethyl acetate, washed, dried, and concentrated. The group was purified by silica gel 
column chromatography and the active fraction was concentrated and treated with 4N HCI-ethyl acetate to provide the 
hydrochloride (200 rhg. powder). • ; v 

iH-NMR(COCl3.6)r • " 150(6H.br). 1.65-1. 95{2H.m). 2.04-2. 1 4(2Km). 2.57-2.88(8H.m). 3.07-3.31 (2 H.m) 

3.83(6H.s). 5.32(1H.dt). 6.15(1H.d). 6.54(lH.s). 6.57(iH.s). 7.10-7.34(10H.m) 

(3) 1-(7-Amino-4.4-dipheny|.2-heptenyl)-6\r-dimethoxy-1\2\3\4"-tetrahydronaphthalene-2'^ 

7-{6.7.Dimethoxy-1 .2.3.4-tetrahydranaphthalene-2-spiro-2'-piperidin-1 •-yl)-4.4.diphenyl-5-heptenenitrile (free 
base. 200 mg) was mixed with hydrazine hydrate (4 ml) and Raney nickel (0.6 g) in the presence of ethanol (10 mi) and 
the reaction was carried out at 80«C for 2 hours. After the reaction, the nickel was filtered off and the filtrate was con- 
centrated to provide the title compound (free base. 1 70 mg). 

1 H-NMR (CDCIa. 5); ' l .46-1.98(1 4H.m). 2.20-2.30(2H.m}. 2.56-2.74(6H.m). 3.07-3.30(2H.m). 3.83(6H s) 5 28 

{1H.dt),6.19(1H.d).6-55(1H.s).6.57(1H.s). 7.15-7.30(10H.m) ' * ( 

Example 111-2 

N-(7-(6.70imethoxy-1.2,3.4-ietrahydroriaphthalene-2-spiro-2'-piperidin-r-/i)-4.4-dipheny^ 
methoxyphenyl)propi on amide hydrochloride r„ 

In ethyl acetate (5 ml) was dissolved 1-(7-amino-4.4-diphenyl-2-heptenyl)-6*.7--dimethoxy- V.2 .3'.4 -tetrahydro- 
naphthalene-2'-spiro-2-piperidine (free base. ISO mg) followed by addition of a saturated aqueous solution of sodium 
carbonate (3 ml). With this biphasic solution being stirred. 3-(4-methoxyphenyl)propionyl chloride ( 1 70 mg)-ethyl acetate 
solution (1 ml) was gradually added. After completion of the reaction, the organic layer was washed with water and 
concentrated and the group was purified by silica gel column chromatography The active fraction was concentrated and 
treated with 4N HCI-ethyl acetate to provide the hydrochloride (60 mg. powder). 

■H-NMRiCDCb.o): 1.1 6- 1.32(2 H.m). 1.45-1.66(6H.m). 1.72-2.04(2H.m). 2.16-2.30(2H.m). 2.41 (2H m) 

2.68(4H.m). 2.89(4H.m). 3. 19(4H.m). 3.70 (3H.s). 3.82(6H.s). 5.2-5.4(1 H.m). 6. 15(1 H.d)' 
6.5 5(lH.s). 6.57(1H.s). 6.76(2H.d). 7.09-7.31 (12H.m) 

The following compounds were obtained according to the same method of Example III-2. 



88 

(C) 2000 Copyright Derwent Information Ltd. 



EP 0 71 2 845 A1 



Example IV-1 



4.4-Oiphenyl- 1 -((6-methoxy- 1 .2.3.4-letrahydro-2-naph1hyl)aminoJ-7-{[3-(4-methoxyphenyOpro^^ 
tane hydrcx:hloride- — - ^ ^ - _ . ^ — , ^ 



CO""' 




HCI 



OMe 



<H-NMR (CDCt3. 6): 



Exanple IV-2 



1.04-1.25(4H.m). 1.40-1.53(1H,m). 1.80-2. 19(SH,m), 2.29-2.56(3H.m). 2.62(2H.O, 2.70- 
2.9S(6H.m). 3.13(2H.q). 3.72.3.75(3H each.s), 5.30(1H.br t). 6.58:6.73(2H.m). 
6.78(2H.d). 6.95(1H,d). 7.02-7.30(12H.m). 



4.4-Diphenyl-1-(3-(4-methoxyphenyl)piperidino]-7-{[3-(4-methoxyphenyl)propionyl]amino}heptane hydrochloric 




OMe 



HCI 



-NH 



iH-NMR(CDa3, 6): 1.00-1.45(4H.m). l.55-2.15(10H.m). 2.19-2.37(4H.m). 2.63-2.90(5H,m). 3.13(2H.q). 

3.73.3.78(3H each.s). 5.13(lH.br t), 6.75-6.86(4H.m). 7.03-7.30(1 4H.m). 
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Example IV-3 

4.4-Oiphenyl- 1 -(4:phenylpiperidino)-7-[(3-phenylpropionyl)aminolhepU^ hydrochloride 



1G 



15 




HCI 



1H-NMR {COCI3. 6): 



20 



25 



30 



35 



i.00-l.38(4H.m), 1.59-1.90(4Km). 1,95-2.30(4H.m). 2.34-2.60(5Km). 2.86-3.20{7H.m) 
5.73(1H.brt). 7.08-7.35(20H.m). 



Example IV-4 

4.4-Diphenyl-H4-(3-methoxyphenyl)piperidinoJ-7^(3-phenylpropioriyl)amino]heptane hydrochloride 




( 



40 



1H-NMR (CDCI3. 6): 



1.00-1.35(4Km). 1.70-2.13(8H.m). 2.28-2.61 {6Km). 2-87.3.05(5H.m). 3.13(2H.q). 
3.77{3H.s). 5.51(lH.br t). 6.69-6.80(3H.m). 708-730(1 6H,m). 



45 



55 
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Example IV-5 

4.4-Dfphenyl- 1 -[4-(4-methoxyphenyl)piperidno|-7-{(3-(4-methoxyphenyi)propionyqamino)heptane hydrochloride 




iH-NMR (CDCI3. 6): 1.04-1.28(4H.m). 1,54-2.1 7(1 OH.m), 2.19-'c>.45(5H.m). 2.86(4H.t). 3.14(2H.q). 

3.72.3. 76(3H each.s). 5.22(lH.br t). 6.73-6.86(4H.m). 7.02-7.30(1 4H.m). 

Example IV-6 

4.4-Diphenyl-7-{[3-(4-methoxyphenyl)propionyl]amino}-l -[2.3.4,5-tetrahydro-3( 1 H)-ben2azepin-3-yl]heptane 
hydrochloride 




iH-NMR(C0Cl3. 6): 1.03-1.29(4H.m). 1 .98-2.1 5(4H.m). 2.28-2 .53{8H.m). 2.80-2.92(6H.m). 3.i3(2Kq). 

3.72(3H.s). 5.23(1 H.br t). 6.78(2H.d). 7.00-7.32(1 6H.m). 

Example IV-7 ^ • ::'J.".u.s = ^ . 

1 [7 Acetyl-2.3.4.5-tetrahydro-3(l H)-b6n2azepin-3-y))-4.4<Jipheriyl-7-{[3-(4-methoxyphenyl)propio- 
nyQaminoJheptane hydrochloride 
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1H-NMR(CDCI3. 6): 1 .04-1 .25(4Km). 2.00-2.55(1 2H.m). 2.56{3H.s). 2.80-2.94(6H.m). 3.15(2H.q). 

3.73(3H.s). 5.21(lKbrt). 6.78(2H.d). 7.04-7.3 1{13H.m). 7.62-7. 72(2Km). 

Example IV-8 

4.4-Diphenyl-i •(7.8-dimelhoxy-2.3.4>tetrahydro-3(1 H)-benza2epin-3-yl)-7-{[3-(4-methoxyphenyl)^^ * 
nyl]amlno}heptane hydrochloride 




1H-NMR (COCI3. 6): 



1.06-1.30(4H.m). "2,01 -2.1 2(4H.m). 2.3S.2,87{2H each.t), 2.33-2.52(6H.m). 2.74- 
2.85(4H.m). 3.15(2H.q). 3.74(3H.s). 3.83(6H,s). 5.17(1H.br t). 6.60(2H.s). 6.79.7.09(2H 
each.d). 7.10-7,31{10H.m). 



. Example IV-9 . ... . • • >! . ^ 

l-(8.9-Dimethoxy-6.6<limethyl-1.2.3.4.5.6-hexahydro-3-b6n2azocin-3-yl)-4.4-dipheriyl-7-{[3 
45 nyl)propionyl|amino)heplane hydrochloride - 



so 



55 
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tH.NMR(CDCl3.i^): 078-0.98(4H.m). 1.38(6H.s). 1.50-1.72(4H.m). 1.79-2.22(6H.m). 2.30-2.62(6H.m). 

2.87(2H.t). 3.07(2H.q). 3.73.3.77.3.79(3H each.s). 5.54(1 H.br I). 6.47(1 H.s). 6.78(2Kd). 
6.90-6.99(4H.m). 7.04-7.27(9H.m). 

5 Example IV- 10 

4,4-Dlphenyl-7-{[3-(4-methoxyphenyl)propionyl]amino}- 1 -(ds-i .2.3.4,4 a 
yl)heptane hydrochloride • 

to . . * 



15 



20 




25 

1H.NMR(C0CI3. 6): 1.00-1.30(4Km), 1.50-3.20(24H.m), 3.73(3H.s). 5.1S(lKbr s). 6.78(2H,d). 6.98- 

7.30(16H.m). 

' ' ' ' • * ! 

Exanple IV-1 1 .... 
30 " . 

1 -(S-Aza-S-memyi-l Ja,2.3.4,4a-hexahydro-9-fluorerion-3-yl)-4.4;<llphenyl-7-{[3-(4-methoxyph 
nyl)amino}heptane hydrochloride 



35 



40 




«H-NMR(C0Cl3. 6): 1.00-1.30{4H.m). 1.45-3.40(21 H.m). 3.73(3H s). 5'2Ci(1H.far t). '6.76(2H.d). 7.06- 

7.30(1 4H.m). 7.64(1 H.d). 

50 

Example IV- 12 

3,4-Oihydro- 1 '-(4,4-diphenyl-7-{[3-(4-methoxyphenyI)propionyl]amino}heptyl}spiro[naphthaiene-2( 1 H).2* -pyrroli- 
dine] hydrochloride 

55 
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HCI 



OMe 



'H.NMR(C0Cl3.5): 



20 Example IV-13 



1.00;1.30{4H.m). 1.40-2.25(8H.m), 2.26-2.90(1 2H.m), 3.13(2H.q). 3.73(3H s) 
5.12{lH.br t). 6.79(2H.d). 7.00-7.30(1 6H,m), 



3.4-Oihydro-6-methoxy-r.{4.4-diphenyl-7.[[3-{4-methoxyphenyl)propionyl]a^ 
2(1 H).2*-piperidine] Oihydrochloride 



25 



35 




2 HCI 



40 



tH-NMR (CDCI3. 6): 0.98-1 .23(4H.m). 1.30-2.20(r4H,m). 2.22-2. 78(8H.m). 2.86(2Kt). 3.13(2H.q). 

3.73.3.76(3H each.s). 5. 10-5.28(1 H.br), 6.60-6. 73{2Km). 6.78(2H,d). 6.94(1Hd) 7 02- 
7.29(14H.m).. 

45 Example IV- 14 

6-Ethoxy-3.4-dihydro-r-{4.4.dipheny|.7-{[3-(4-methoxyphenyl)propionyllaniino)heplyl}spiro(naph^ 
2( 1H).2 -piperidine] hydfochloride 

so 
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5 



10 




15 

»H-NMR(CDei3.6): 1.02O.23{5H.m). 1.33 0.54(9H.m);i. 95-2:i i(5H.m). 2:28-2.4^^^ 

■ 2.65-2.80(4H.m); - '2.aO-2.92{2H.m), 3.07-3 '20(2H.m). 3.74(3H.s). 3.99(2H.q). 

5.24{lH.br). 6.63(lH.s), 6.66(1H.d). 6.79{2H.d), 6.94(1H.d). 7.06-7.30(1 2H.m). 

20 

Example IV-IS 

3.4-Dihydro-6J-dimethoxyO'-{4.4<liphenyl-7-{[3-(4Klimethylaminophenyl)^ 
thalene-2(1H).2'-piperidine] hydrochloride 

25 



30 



35 




HCI 



iH-NMR(COCl3.6): 0.95-1 :20(4H;mj. i:32-ll6{V4H.m). Il9^^^^^ 3.12(2H.q). 3.44(2H.s). 

3.83.3.a4(3H each.s). 5.20-5.34(1 H,br). 6.55.6.57(1 H each.s). 6.58(1 H.d). 7.02- 

7.26(1 2H.m). ' > . • . 

45 Example IV-1 6 ' ' "-^ ' • * ^ ■ 

3.4-Dihydro'67-dirnethoxy-l'-{4.4-diphenyl-7-{(3-(4-fluorophenyl)propionyl]arnino|heplyl}spiro[na 
2( 1 H).2'-piperidinel hydrochloride 

so 



55 
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'H.NMR(COCl3.6): , . 1.00-1. 20(4H.m). 1.30-2.10(12H.m). 2.15-3.00(12H.m). 3.13(2H.q). • 3.82.3:84(3H 
. each.s).5.12-5.24(1H.br). 6.55.6.57(lHeach,s), 6.88-7.30(14Km) 

Example IV- 17 

3.4-Dihydro-67-dimethoxyO-{7-{[3-(4-chlorophenyl)propiony(]amino}-4.4-diph 
2(lH)^^pipe^^^^ ....... T . 




»H.NMR(CDCl3.6): 1.00-1.22(4H.m). 1.35-2.15(12H.m). 2.1 6-2.81 (lOH.m). 2.89(2Kt). 3.13(2H.q) . 

• V n . ,.3.82.3.84(3H each.s). 5.23{rH.br t). 6.55.6.58(1 H each.s). 7.00-7.30(1 4H.m). ' " ( 

Example IV-1 8 

3.4-Oihydro-6J-dimethoxy-V-{7-{[3-{3.5<jifluorophenyl)propionyI]amino)«4.4-diphenyl^ 
2(1H),2 -piperidineJ hydrochloride 
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HCI 



*H-NMR {CDCI3. 6): 0.97- 1.22(4 Km). 1.33-2.15(12Km). 2.20-2.8d(iOH.m). 2.91(2H,t). 3.12(2H.q). 

3.82.3.84(3H each.s). 5. 15-5.30(1 H.br). 6.55.6.57(1 H each.s). 6.66-5.80(2H,m), 7.09- 
730(1 IH.m). - - . 

Example IV-19 " ' ' <' - ' " ■ ' '* " ^ \ ' ^ . 

3.4-Dihydro-6.7-dimethoxy-r-{4,4<iiphenyl-7-{(3-(4-pyridyl)propionyl]amino}heptylJspiro 
pq^erldine] dihydrochloride 




1.00-1.25(4H;mj; 1.33-1.73{6H.m)" 1.73-2. 18(6H.mj. "2.20-2.81 (SH.m). 2.39.2.93(2H 
each.l). 3.15(2H.q). 3.83.3.84(3H each.s). 5.28(1H.br t). 6.55.6.58(1H,each.s). .7,08- 
730(12H.m). 8.46(2H.dd). 

exanriplelV.20 " ■"' * " "* ^ * J * ' ' \ 

3.4-Dihydro-67-dimethoxy-V(4.4-diphenyl-7-{(2-(5-methoxyindan)carbonyllamino)heptyl)spiro(r^ 
2(1H).2'-pipefidinel hydrochloride 
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HCI 



20 



»H-NMR(CDCl3. 6): 



Example iV-21 



1.02-1 .30(4H.m). 1.40-2.80(20H.m). 3.02-3.1 7{5H.m). 3.20(2H.q). 3.76.3.82.3.84(3H 
each.s). 5.33(1H.bf t). 6.54.6.57(1H each.s). 6.70(1Kdd). 6.74(1H,d), 7.07(lH.d) 7 10- 
7.30(1 OH.m), . ' * 



c 



3.4-Dihydro-6. Z-dimethoxy- 1 ■-(4.4<Jiphenyl-7.{[3-(3.4-methylenedioxypheriyl)propionyflamino)he^ 
tyl}spifo(naphthalen9-2(1H).2'-piperidine] hydrochloride "" ' ' 



2S 



30 



35 




HCI 



40 



45 



»H-NMR (CDCb. 6): 



Example IV-22 



l,00-1.20{4H.m). 1.35-2.89(24Km). 3.14(2Kq). 3.82.3.84(3H each.s). 5.28(lH.br t) 
5.87(2H.s), 6.54-6.70{5H,m), 7.qO-7.30{10H.m). . . . * 



3.4-Oihydro-6.7<jimelhoxy-1-(4.4<lipheny|.7.I[3-(4-methoxyphenyl)propiOfiyl]amino 
2( 1 H).2 -piperidinel- 1 -one hydrochloride - " " 



5G 



ss 
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IH-NMR(C0CI3, 6): 1.0M.26{2H.m), 1 .40-1.60(2Km). 1 .60-1.73(4H.br s), 1.80-2.45(14H.m). 2.76- 

3.02(4H.m). 3.05-3.21 (2H.m). 3.73.3.89.3 91{3H each.s). 5.38{1H.br t). 6:61i[iH.s). 
6.78(1H.d). 7.00-7.26(12H.m), 7.49(lH.s). . 

20 Example IV-23 

3.4-Oihydr(^6-methoxy-5-nitro-V-{4.4-dipheny1-7-{(3-(4-methoxyphenyl)propionylJam^ 
lene-2(1H).2'-pipericiine] hydrochloride • - . ■ . . 

2S 



30 



3S 




40 •<H-NMR(CDCl3;.6): • . ' ■1.02-1.32(5KfTi)ri .39-1.61(4H.mj. 1 ;73-1.93(^ 
' ■ 2.50-2:77(4H.mj/2.78-2.99(2H.m)^^^ 

6.72-6.88(3Km)/7.02-7:3i3(13H:m)/''--- '^^^^^ 

Exanrple IV-24 r , - . 

45 

3.4-Dihydro-6-methoxy-7-nrtro-V-{4;4-diphehyt-7-{[3:(4^m^^^ 
lene-2(lH).2'-piperidine] hydrochloride '* ' ' " • : 



so 



55 
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20 



25 



)H-NMRI(CDCl3. 6): 



Example IV-25 




1.01-1.20(5H.m). 1.32-1.73(6Hm). 1.82-2.18{5Km). 2.22-2.51{6Km). 2.52-2.76(2H.m). 
2.76-2.94{4H.m), 3.06-3.20(2H.m),. 3.74.3.90(3H. each.s). 5.16(1H.br). 6.78(1 H.s). 
6.79{2H.d). 7.04-7.3l(12H.m), 7.61(1 H.s). 



( ) 



7Amino-3.4-dihydro-6-methoxy-r44.4-diphenyl-7.{[3-{4-methoxypher^ 
lene-2(1H).2'-piperidine] dihydrochloride 



30 



35 




bill _ 2HCI 



40 . tH-NMR (Cpcts. 6): 



Example IV-26 



0.80-1. 20(5H.m). 1.37-1.87(6H.m). 1,92^2.1 1(5Km). 2.22-2.56(6H.m). 2.58-2.75{4H.m). 
2.78-2.92(2H.m). : 3.04-3.1 2(2Km), 3.72.3.78(3H each.s). 5.34( 1H.br). 6.40.6.49(1 H 
each.s). '6.78(2H,d), 7.03-7.28(1 2H.m). ; • . « . 



. 7-Acetylamino-3.4<!ihydro-6-methoxy-r;{4.4rdiphenyl-7-^ 
tyilspirb(naphthalene-2(1H),2'-piperidine] hydrochloride ^ ... 



55 
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10 



OMe 
OMe 



15 

iH-NMR (CDCIp. 6): 1.00-1.23(5H,m). 1 .38-i:gO(6H.mj. 1 .91-2.12(5H.nr1). 2.22(3H,s}. 2-24-2.52{6H;m); 2.60- 

2.76(4H.m). 2.76-2.92(2H.m), 3.07-3.20(2H,m). 3.73.3.83(3H each.s). 5.55(1H.br). 
6.58(1H.S). 6.78(2H.d). 7.04-7.28(1 2H.mj. 7.69(1H.s). a06(lH.s). 

20 Example iV-2 7 

7-AcetyN3.4-dihydro-6-meth6xy-V-{4,4<liphehyl-7-{I3-(4-meth6x^^^ 
lene-2(1 H).2'-plperjdine] hydrochloride 

25 



20 



35 




40 iH-NMRCCOaa/bj:' ' 1.01 -1.24(5H.m). 1.35-1.9b(6H.m). 1.91-2.19(5H.m). 2.24-2.53(6Km). 2.58(3H.s); 2.62- 
' ' ■ ' ' i2.96{6ikm)r3.05-i.20(2H;^^^ 
• ' ' * ^ f 65-7.27(12H.m). y.irOKs). ■ • 



45 



Example I V.28 ... . 

3.4-Dihydro-6J-methylenedioxy-r {4,4 diphenyl-7-{[3-(4-methoxyphenyl)propionyl]am 
thalene-2(lH).2'-pipferidinel hydrochloric . : . - ' . . 



30 



55 
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5 



10 




iH-NMR (CDCb. 6): 1 .02-1 .30(5H.m). 1.38-1.88(6H.m). i.89-2.20(5H.rri). 2.28-2.4S(4H.m). 2.46-2.56(2H.m) 

. 2.56-2.75(4H.m). 2.75-2.98{2H.m). 3.03-3.23(2H.m). 3.73(3H.s). 5.58(1Hbr) 
5.86(2H,s), 6.51 (1 H.s), 6.55(1 H.s). 6,79(2H.d). 7.02-7.32(1 2H.m). 

2C Example IV-29 

67:Piethoxy;3.4-dihydro-i;-{4.4KJiphenyl-7-{[3-{4-methoxyp.h 
2(1H).2'-piperidihe] hydrochloride 

25 . 



30 




35 V 



40 'H-NMR(CDCl3.A): 1.00-1.30(5H.m). 1.30-1. 60(1 OH.m). 1.60-1.90(2H.m). 1.90 -2.1 9(5 H.m). 2 26- 
, . 2.44(4H.m). 2.44-2.58(2H.m). 2.58-2.78(4H.m). . 2.78-2.93(2 H.m). 3.03-3. 20(2H.m) 

3.72(3ks), 3.90-4. 12(4H,m). 5,i55(1H.br), 6.56.6.58(1 H each.s). 6.78(2H.d). 7.03- 
7,30(1 2H.m). 

45 Example IV-30 

3.4-Dihydro-r-(4.4-dipheriyl-7-{(3-(4-methoxyphenyl)propionyl]amino}heptyI}^ 
amelhyleneimrnej hydrochloride 



55 
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10 




r 



»H-NMR{CDCr3. 6): 



20 Example IV-31 



0.85-2.20{20H.m). 2.20-2.91 (lOH.m). 3.14(2H.q). 3.72{3H,s). 5.07(1H.br t). 6.7i5(2H.d). 
7.00-7.30(1 6H.m). ' • 



(+)-3.4-Olhydro-6-methoxy-r-{4.4-diphenyl-7-{K4-methoxyphenyl)acetyl]amino}heptyQ^^ 
2(1 H).2'-prperidine] hydrochloride 



25 



30 



35 



OMe 




40 iH-NMR{CDCl3. 6): 



0.98-1. 22(4H.m). 1. 30-2.20(1 4H.m). 2.20-2.7a(8H.m). 2.86(2H.t). 3.13(2H.q). 
3.72.3.76(3H each.s). 5.12-S.30{1 H.br). 6.59-6 73(2H.m). 6,78(2H.d). 6.94(1H.d). 7.02- 
7.2g(14H.m). 



45 



50 



55 



[aIo=+3.4-(c 0.893 in MeOH) ' • . ' . 

Example IV-32 

(0*3.4-Dihydro-6-methoxy-l'-|4.4-diphenyl-7-{((4-methoxyphenyl)acetyi]amino}heptylJspiro-(naphth^^ 
2( lH).2'-piperidine) hydrochloride 
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»5 



^H.NMR(CDCl3.6): 0.98-1. 22(4H.m). 1.30-2.20(14H.m). 2.20-2. 78{8H.m). 2.86(2H.t) ' 3 13(2Hq) 

3.72.3.76(3H each.s). 5.12-5.30(1H.br), 6.59-6. 73(2H.m). 6.78(2H.d). 6.94MH d) 7 02^ 
7.29(1 4H.m). ^ . /. • 

[a]D=-2.8'»(c 0.828 in MeOH) 
Exanple'lV-33 ' 

(03.4.Oihydro-6.7-dimethoxy-r-{4.4-diphenyl-7-H(4.methoxyphenyl)acetylJamino]h [naphthalene- 
2(lH).2'.piperidine>1 -one hydrochloride 




iH-NMR(COCl3.6): l.00-1.25(4H.m). 1.35-2.52(l8H.m). 2.75-2.95(4H.m). 3.15(2Kq). 3.73 3 89 3 92(3H 

each.s). 5.38(1Kbr t). 6.61(1H.s). 6.78(2H.d). 7.05-7.27(1 2H.m). 7.50(1H.s). 

Md='-9.7»{c 0.624 in MeOH) 
Example IV-34 

(-)-3.4.0fhydro-6.7-dimethoxy-1^{4.4.dipheny|.7.(I(4-fluorophenyl)acetyllamino)heptyl)^ 
2(1 H),2 -piperidineJ hydrochloride 



55 
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ts »H-NMR(C0Cl3. 6): 



1.02-1.30(5H.m). 1.36-1.61(4H.m). 1.61-1. 90(2H.m). 1.90-2.18{5H.m). 2.23-2.47(2H.m). 
2.47.2:60(2H.m); 2.60-2.8d(4H.m). 3.06-3.22(2H.m). 3.47(2H.s). 3.82.3.83(314 each.s). 
5.68(1 H.br); 6.55,6.58(1 H each.s). 6.94-7.30(1 4H,m). 



20 



[a]os-3.4«(c 0.327 in MeOH) 
Example IV-3S 



2S 



(+)-3.4-Dihydro-67-dlmethoxy-r-{4,4-diphenyl-7-{[(4-fluorophenyl)acetyl]amifK)}h^^ 
2( 1 H).2'-piperidine] hydrochi oride 



30 



3S 




40 .1H-NMR (GDCli; 6):' " 1.02-1. 30(5H.m)r1.36-1.61(4Hm): 1.61-i.90(2M.m). 1.90-2. 18(5H.m), 2.23-2.47(2H.m). 

2.47-2.60(2H;m); 2.60-2.8d{4rt:m)/3.06-3.22(2H.m). 3.47(2H.s). 3.82.3.83{3H each.s). 
5.68( 1H.br). 6.55.6.58(1 H each.s). 6.94-7.30(1 4H.m). 

(a]o=+3.8'(c 0.330 in MeOH) 
Example IV-36 

(-)-3.4-Oihydro-6.7-dimethoxy-1*-(4.4<Jiphenyl-7-{(3-(4-fluorophenyl)propioriyl]amirK))heptyl^ 
2( 1 H).2'-pjper(dine] hydrochloride 

so 



55 
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iH-NMR{CDCl3.6): 



20 Example IV-37 



1.02-1. 30(5Km). 1.37.1.90(6H.m). 1.91-2.18{5H.m). 2.28-2.46{4H.m). 2.48-2.59(2H m) 
2.59-2.80(4H.m). 2.80.2.97(2H.m). 3.04-3, 20(2H.m). 3.82.3-83(3H each.s). S,S3{^Hhr) 
6.55.6.57(1Heach.s).6.92(2H.l). 7.07.7.31(12Km). ' 



2S 



30 



35 



OMe 
OMe 




40 



(CDCI3. 6): 1.02.1.30(5Km). 1 .37-1.90{6H.m). 1.91-2.18(5H.m), 2.28-2.46(4H.m). 2.48-2 59(2H m) 

2.59-2.80t4Hm). 2,80-2.97(2H.m)..3.04-3.20(2H.m). 3.82.3.83(3H each.s), 5.53(1 H br)' 
. .. . A55.6.57(1,H9ach.s)..6.92(2Kt). 7.07-7.31(12H.m)..>. ' 



[alD=+1.98«(c 0.514 in MeOH) 
45 Example IV-38 

(+).3.4.Dihydro-6.7.dimethoxy.1 -{7.([3-(4ch 
lene-2(1M).?-piperidine]hydro^^^ , ■ • ' 



55 
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10 




OMe 



HCi 



15 



20 



iH-NMR (CDCI3. 6): 1.03-1.34(5H.m). 1.40-1.90(6H.m), 1.91-2.20(5Kfn), 2.32-2.48(4H.m). 2.50-2.62(2H.m). 

2.62-2.82(4H.m). 2.82-2.97(2H.m). 3.04-3 20(2H.m), 3.82(6H.s). 5.74(1H.br). 
6.54.6.56(1Heach.s), 7.04-7.30(14Km): • 

lalo»+0.20'»{c 0.04 in MeOH) ^ 

Example IV-39 . • ^ - -'^ ; ' ' 

25 (0-3,4-Dihydro-6jKJimethoxy-1'-{7-{[3-(4-chIorophenyl)propionyl]amlno}-4.4Hjiphenyl^ 
2(lH).2*-piperjdine| hydrochloride 



30 



3S 




HCI 



iH-NMR (COCI3. 6): 



45 



1.03-1.34(5H.m). 1.40-1.90(6H.m). 1.91-2.20(5H.m). 2.32-2.48(4H.m). 2.50-2.62(2H,m). 
2.62-2.82(4H.m). 2.82-2.97(2H.m). 3.04-3 20(2H.m); ' 3.82(6H.sV * '5.74(1 Kblr), 
6.54.6.56(1 H each.s). 7.04-7.30(1 4H.m). 



Example IV-40 

(0-3>-Dihydro-67-<dimethoxy-1*-{4.4-diphenyl-7-([3-(4-melhoxyphenyl)propionyl)amino}He^ 
so lene'2(1H).2'-piperidine] hydrochloride 



55 
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5 



10 




IS 

<H-NMR(CDCl3.6): 1.00-1.22(4H.m). 1.32-2.15(12H.m). 2. 17-2.92(1 2 Km). 3.14(2H.q). 3.73.3,83.3.84(3H 

each.s). 5.19{1Kbr s). 6.56.6.58(1H each.s). 6.79(2H.d). 7.04-7.30(1 2H.m). * . 

(a]o=-3.3r(c 0.651 in MeOH) 
Example IV-41 

(+)-3.4-Dihydro-6.7dimethoxy-r-(4,4-diphenyl-7-{[3-(4-methoxyphenyl)propionyOamOT^^ 
lene-2( 1 H).2'-pipericlinel hydrochloride 

25 ... . . 



30 



35 




40 

iH-NMR(COCl3.5): 1.00-1.22(4Km), 1.32-2.1 5(1 2H.m). 2.17-2,92(12H.m). 3.14(2H.q). 3.73.3.83.3.84(3H ( 

each.s). S.19(lKbr s). 6.56.6.58(1H each.s). 6.79(2H.d). 7.04-7 30(1 2H.m). 

[a]D=+3.50»(c 0.712 in MeOH) / - . . / 

45 

Example IV-42 

3.4-Olhydro-4^{4.4-drpheny|.7-{I3-{4-memoxypheriyl)propiofiyl]amlno}heptyl}spiro(naphthalene-2(l^ 
pholinej hydrochloride . ..^ • : • 

50 " " ' ' ' . . . 
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IS 



1H-NMR(CDCI3. 6): 



1.00-1.30(4H.m), 1.58-2.50{12H m), 2.58-3.00(6H.m). 3.13(2H.q). 3;45-3.80(7H.m). 
5.08-5.20(1 H.br). 6.78(2H,d). 7.bd-7.33{16H,m). ' • 



20 Example IV-43 

3.4-Dihydro-7-methoxy-4*-{4,4<liphenyl-7-{I3-(4-methoxyphenyl)propianyl]a^ 
2(1H),3'-morpholinel hydrochloride ' " ' " ' ' 



25 



30 



35 




40 iH-NMR(CDCl3. 6): 



1.00-1. 30(4H.m). 1.60-1.80(2H,m). 1 .97 -2. 50(1 OH. m). 2.60-2.92(6H.m). 3..13(2H.q). 
3:48-3.70(4am). 3.73.3,77(3H.each.s). 5.08-5.2b(1 R;br t). 6.60-6.73( IH.m). 6.78(2H.d). 
'6.94-7.30(1 4H;m). ' 



45 



Example IV-44 

3,4-Oihydro-6J-dimethoxy-4-{4,4-diphenyl-7-{(3-(4-methoxypheriyl)propionyl]arnino)heptyl)spir 
2(1H).3 -morpholinel hydrochloride 



50 



55 
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5 




:5 



20 



25 



iH.NMR(COCl3.6); 1.00-1.28(4H,m). 1.58-1.90(2H.m). 1.92.2.55(10H.m). 2.60-2.80(4Km). . 2.86(2H t) 

3.13(2H.q). ..3.48-3.70(4H.m). 3.73(3H,s). 3.83(6H.s). 5.08-5.20(1 H.br). 6.57.6.59(1H 
each.s). 6,78(2H.d). 7.05-7.30(1 2H.m). 

V 

Example IV-45 ^ / 

3.4Dihydro-6.7-dimethoxy-4-methyl-1 ••(4.4.dipheny|.7-{[3-(4-methoxyphenyl)proptonyll^ 
tyl}spiro(naphthalene-2(1H).2'-piperazinel dihydrochloride 




1 H-NMR (CDC!3, 6): ^ ' . . 1 .Q6-V:25(4H.m), 1 .60T2.8b(23H.m). 2.87(2H.m). 3. 1 5(2Kq). 3.73(3H.s)! 3 84(6H.s) ( 

5.00-5.25(1 H.br). 6.5d-6.65(2H,m). 6.79(2H.d),,7.0S-7.33(12H.m). 

Formulation Example 1 

45 



50 


(1) Compound of Example 11-45 


10.0 g 




(2] Lactose 


60.0 g 




(3) Corn starch 


35.0 g 


55 


(4) Gelatin 


3.0 g 




(5) Magnesium stearate 


2.0 g 



1.10 
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Using 30 ml of an aqueous solution of gelatin (10 wt.% concentration. 3.0 g as gelatin), a mixture of 10.0 g of the 
compound obtained in Example 11-45. 60.0 g of lactose, and 35.0 g of corn starch was gramifated by means of a 1 mm- 
mesh sieve, dried at 40'*C. and re-sie/ed. The granules thus prepared were mixed with 2.0 g of magnesium stearate 
and the mixture was compressed. The core tablets thus obtained were coated using an aqueous suspension containing 
sucrose, titanium dioxide^ talc and gum arabic. The coated tablets were then glazed with beeswax to provide 1000 
finished tablets. 

Formulation Example 2 



10 



20 



25 



30 



35. 



(1) Compound of Example 11*45 


10.0 g 


(2) Lactose 


70.0 g 


(3) Corn starch ' 




(4) Solut)le starch . 


7.0 g 


(5) Magnesium stearate 


3.0 g 







: • Using 70'ml of aqueous starch solution (7.0 g as solutsle starch); a mixture of lO.O g of the conpound obtained in 
Example 11-45 and 3.0 g of magnesium stearate was granulated, dried; and mixed with 70.0 g of lactose khd 50.0 g of 
corn starch. The whde mixtui^e was then compressed to provide food tablets 



•TestExample = . :y , . /- ...:;:n . s^y^ . - - • - 

(A) Preparation of '25Meuprdlerin - ' • ' *' * - ' - •..•.. .'*• • • ■ . • ' * ■ ,^ 

A tube was filled with 10 \i\ of an aqueous solution of leuprolerih {3 'x lO^M) ^and lactoperoxidase (O.d'l mg^ml) 
followed by addition of 10 jil of Na^25| solution (37 MBq). After stirring, 10 nl of b.O()l% H2O2 was addecl and the reaction 
was conducted at room tennperature for 20 minutes. The reaction was stdjDped by hiding 700 jirbf 0.05%' TFA and 
reaction mixture was subjected to reversed-phase HPLC under the conditions set forth below. i25|.ieupi'pierin^^ 
^ with a retention time of 26-27 minutesl -'- • - ■ ' ' ' ' ' 



Column: 
Eluent: 
40 Gradient: 

Elution temperature: 
Flow rate: 



TSK Gel ODS-80"* CTR (4.6 mm x 1 0 cm) 

Solvent A (0.05% TFA) and solvent 8 (40% CH3CN-0.05% TFA) 

0 min (100% solvent A) - 3 min (100% solvent A) - 7 min (50% solvent A + 50% solvent B) - 40 
min (100% solvent B) 

room temperature 

1 ml/min. 



45 (8) Preparation of a rat GnRH receptor-containing anterior pituitary membrane fraction 

Forty rats (S weeks old. male) of Wistar strain were decapitated under no anesthesia and the anterior pituitary 
isolated from each animal was washed with an ice-cooled homogenate buffer (25 mM Tris (tris(hydroxylmethyl)ami- 
nomethane)-HCI. 0.3 M sucrose. 1 mM EGTA (ethyiene-bis(oxyethylenenitrilo)tetraacetic acid). 0.25 mM PMSF (phe- 

50 nylmethylsulfonyl fluoride). 10 U/ml aprotinin. 1 pg/ml pepstatin. 20 \ig/m\ leupeptin, 100 ug/ml phosphoramidon. 0.03% 
sodium azide: pH 7.5). The anterior pituitary was suspended in 2 ml of the same homogenate buffer as above and 
homogenized using a Polytron homogenizer. The homogenate thus prepared was centrifuged at 700 xg for IS minutes 
and the supernatant was transferred to an ultracentrifuge cuvette and further centrifuged at 100.000 xg for 1 hour to 
provide a membrane fraction pellet. This pellet was suspended in 2 ml of an assay buffer (25 mM Tris-HCI. 1 mM ethyl - 

55 enediaminetetraacetic acid (EDTA). 0.1% bovine serum altJumin (8SA). 0.25 mM PMSF. 1 )ig/ml pepstatin. 20 ug/ml 
leupeptin. 100 nQiwI phosphoramidon, 0.03% sodium azide; pH 7.5) and centrifuged at 100.000 xg for 1 hour. The 
membrane fraction recovered as a pellet was resuspended in 10 ml of the same assay buffer as above, distributed into 
vials, preserved at -80*0. and reconstituted before use. 
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(C) Preparation of a bovine GnRH receptor-containing anterior pituitary membrane fraction 

A bovine GnRH receptor -containing anterior pituitary membrane fraction was prepared in the same manner as (B) 
except that .the supernatant from the 10.000 xg centrifugaie was centrifuged at 100.000 xg for 1 hour to provide a 
membrane fraction pellet. * . . ^ .. - 

(D) Preparation of a human GnRH receptor-containing CHO (Chinese hamster ovarian) cell membrane fraction 

Human GnRH receptor-expressed CHO cells (109 cells) were suspended in phosphate buffered saline supple- 
mented with EDTA (PBS-EDTA) and centrifuged at 100 xg for 5 minutes. To the sedment was added 10 ml of a cell 
homogenate buffer { 1 0 mM NaHCOa. 5 mM EDTA. pH 7.5) and the mixture was homogenized using a Polytron homog- 
enizer. The homogenate was centrifuged at 400 xg for 15 minutes and the super natant was transferred to an ullracen- 
trifuge cuvette and centrifuged at 100.000 xg for 1 hour to prepare a membrane fraction pellet. This pellet was suspended 
tn 2 ml ol the assay buffer and further centrifuged at 100,000 xg for 1 hour. The membrane fraction recovered as a pellet 
was resuspended in 20 ml of the assay buffer, distributed into vials, preserved ar -80*C. and reconstituted before use. 

(E) Determination of the ' 25 |.|euprolerin binding inhibition rate 

The rat and human membrane fractions prepared under (B) and (D) were respectively diluted with the assay buffer 
to make 200 MQ/ml each and 188 fil aliquots of each dilution were distributed into tubes. The bovine membrane fraction 
prepared under (C) was diluted with the assay buffer to make 750 ng/ml and 1 88 /il aliquots of the dilution were distributed 
into tubes. When the rat anterior pituitary membrane fraction was used. 2 ]x\ of 0. 1 mM compound/60% dimethyl sulfoxide 
(DMSO) and 10 Hi of 38 nM i25).|euprolerin were concurrently added. When the bovine anterior pituitary membrane 
, fraction and the human GnRH receptor; expressed CHO cell m^erribrane fraction were used. 2 Ml of 2 mM compcund/60% 
DMSd and 10 m' of 38 nM i25|.|euproIerin were concurrently added., f=pr determination of maximum binding, a reaction 
mixture was prepared by adding 2 mI of 60% DMSO and 10 jxl of 38 nM ?25|.teuprolerin.. For determination of non-specific 
binding, a reaction mixture was prepared using 2 mI of 1 00 mM I euproler in/60% DMSO and 1 0 mI of 3.8 nM 1 25|.|euprolerin. 

When the rat and bovine anterior pituitary membrane fractions were used, each reaction was carried out at 4*C for 
90 minutes. On the other hand, when the human GnRH receptor-expressed CHO cell membrane fraction was used, the 
reaction was conducted at 25*C for 60 minutes. After completion of the reaction, the reaction mixture was suction-filtered 
through a polyelhyleneimine-treated Whatman glass filter (GF-F). After filtration, the radioactivity of the residual ^zsj. 
I^euprotertn on the filter was measured using a y-counte . : , . : - . , 

i,^^. <^rr^^\ipn^ formula of. (TB-SB)/(TB-NSB) x 100 (SB .= radioactivity bound in the presence, of the test com- 
pound. T^ = maximum amount of radioactivity bound. NSB » amount of radioactivity nonspecifically bound) was calcu- 
lated tp find, the binding inhibition rate fbr.lhe test compound. Moreover. ,the Inhibition rate was determined by varying 
the coricentration of each test compound and the concentration of the compound causing 50% inhibition of bindng (IC50 
value) was calculated by Hill plot. 
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The results are shown in Table 30. 



Table 30 



GnRH-receptor binding inhibitibri assay 


Compourxi oi Example 


GnBH-receptor binding inhibftory activity (IC50: mM) 




Man 


; ' Rat . . . . 


11-37 




.0.3 


43 




0.2 


44 






45 




0.08 * 


'46 




0.003 


48 


0.2 


0.002 • • 


50 


0.08 


0.0007 


- s51 


.0.08 


.0.002 .. 


'» ■ -i 53 


0.8 • 


O.OV ' 


/ . ' 58 ' , 


0.11 . 


.* '.' o.qoie. 




0.4 


0.02 • 


'66' [ " " ' 


0.1 


0.062 






. . 0.01 




0.4 


; p.doi ' ; 




* 0.2 


0.009 V - 


- 65 


0.02 ] 


o.ooi " 


.. M 


.0.3 


.0.003 . . , . 


' 68- 


0.4 


■ ' " 0.009 "'^ '* ■ • ■ 



35 ' _ 

• .• i - • ■ , ■ • ■• . ' ■ ' • - 

It is apparent from the results that the conpbund (I); inclusive of its salt, of this inyentiqh has excellent OnRH- 
receptor binding inhibitory activity. • • ^ 

40 The compound (I) of this Invention, inclusive of its salt, inhibits secretion' of gonadotropic hormone in^marrimalian 
animals by way of its GnRH -receptor antagonizing activity to controfblbod steroid hormone levels so that it can tse used 
in the prevention arKi treatment of various diseases particularly iri man. * ' '^ 

Claims • * * ' ■ ' . . . ^ . 

45 

1 . A compound of the formula: 



so 



55 
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wherein Ari and Ar2 independently represent an optionally substituted aromatic group: 

P and Q Independently represent a divalent aliphatic hydrocarbon group having at least 2 carbon atoms 
which may have ether oxygen or sulfur within the caibon chain; 

and R3 independently represent i) an acyi group of -CO-R or -CONH-R wherein R represents an optionally 
5 substituted hydrocarbon group or an optionally substituted heterocyclic group, or ii) an optionally substituted hydro- 

- carbon group; j / / « 

R2 and R4 independently represent hydrogen or an optionally substituted alkyi group: 
Ri and R2 or R3 and R4. taken together with the acSacent nitrogen atom, may form an optionally substituted 
nitrogen-contairiing heterocyclic group: and . ' ' . 

w i represents 0 orl . or a salt thereof. 

2. A compound of Claim 1 wherein Ar' and Ar2 are independently Cs..,* aryl group which may be substituted by 1 to 
5 substtuenls selected from thegroup consisting of halogeH. C1.3 alkylenedioxy. nftro. cyano. bptionally halogenated 
C , .6 alkyl. optionally halogenated C3-6 cycloafkyl. optionally halogenated C t . s alkoxy. optionally halogenated C , « 
:s alkylthio. hydroxyl. amino. mono-C , .5 alkylamino. di-Ci alkylamino. C , .a alkyl-caibonylamino. C ,.6 alkyl-carbonyl 
carboxyl. C, .s alkoxy-carbonyl. carbamoyl, mono-Ci.e alkylcarbamoyl. di-C, b alkylcarbamoyl. sulfb. C, a alkvlsul- 
fonyl. C.salkylsulfinyl. Ce^ioaryland.Ce-toaryloxy: ' • ; 

P and Q are independently divalent C2.6 aliphatic hydrocarbon group which may have ether oxygen or sulfur 
within the carbon chain; 

^' ^« independently i) an acyl group of -CO-R" or -CONH-R* wherein R* is a) a Ci e alkyI C2 6 ( ) 

alkenyl. C2-6 alkynyl. C3.6 cydoalkyi. Ce. t4 aryl or C7- ,s aralkyi group which may be substituted by 1 to 5 substituents ' 
selected from the group consisting of halogen, alkylenedioxy. nitro. cyano. optionally halogenated C , a alkyi 
optionally halogenated Ca-a cycloalkyl. optionally halogenated Ci.s alkoxy. optionally halogenated Ci e alkyithio' 
hydroxyl. ammo. mono-Ci.a alkylamino. di-C,. a alkylamino. C 1,5 aikyl-carbonylamino.C 1.6 alkyl-carbonyl carboxyl' 
C,_6 alkoxy-carbonyl. carbamoyl. mono-Ce alkylcarbamoyl. di-C 1,6 alkylcarbamoyl. suifo. C^e alkylsulfonyl C, s 
alkylsutfinyl. Ce-io aryl. Ce-io aryloxy and 5- or 6-membered heterocyclic group, or b) a S- to lO-membered'hete- 
rocyclic group containing, besides carbon atom. 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and 
sulfur atom, which may be substituted by 1 to 5 substituents selected from the group consis'ting of halogen Ci 3 
alkylenedioxy. nitro. cyano. optionally halogenated C1.6 alkyl. optionally halogenated C3-6 cycloalkyl. optionally 
halogenated alkoxy. optionally halogenated Ci,6 aJkylthio. hydroxyl. amino. mono-cJe alkylamino di-C, s 
alkylam,no. C,.e alkyl-carbonylamino. alkyl-carbonyl. iarboxyi. C,..a alkoxy-carbonyl. carbamoyl mono-Ci's 
alkylcarbamoyl, di.C,_a alkylcarbamoyl. sulfa Ca alkylsulfonyl. C,^ alkyisulfinyl. Ca-io aryl and Ce 10 aryloxy. or 
ii) a C , .6 alkyl. Cz.8 alkenyl. C.-e alkynyl. C3-6 cycloalkyl. Cg. ,4 aryl or C7 . le aratkyi group which may be substituted 
by 1 to 5 substituents selected from the group consisting of halogen, alkylenedioxy. nitro. cyano. optionally 
halogenated Ci.a alkyi, optionally halogenated Cs-e cycloalkyl, optionally halogenated C,ia alkoxy. optionally hal- 
ogenated Ci,6 alkylthio. hydroxyl. amino. mono-C,_6 alkylamino. di-C,_6 alkylamino. C,..a alkyl-carbonylamino C, e 
alkyl-carbonyl, carboxyl. C ,.6 alkoxy-carbonyl. carbamoyl. mono-Ca alkylcarbamoyl. di-Cue alkylcarbamoyl. sulfo 
C,_6 alkylsulfonyl. C,. a alkyisulfinyl and 5- or 6-m^ ... ^. ;.. 

R2 and R4 are independently hydrogen or a alkyl group which may be substituted by Vto 5 substituents 
40 selected from the group consisting of halogen, nitro. cyano. optionally halogenated C3.6 cycloalkyl., optionally hal- 

ogenated C,.s alkoxy .optionally^ halogenated C,^ alkylthio. hydroxyl.. amino. mono-Cue al^amino di-C, « (' 
alkylamino. C,.b alkyl-carbonyl amino. C,^ alkyl ^aibpnyl. .carboxyl.. C, .a alkoxy-carbonyl. carbamoyl mono-C, « 
alkylcart^amoyl. di-C,.6 alkylcarbamoyl. sulfo. Ci-e alkylsulfonyl. C,. '9 alkyisulfinyl. Ca..,o aryl and CaJ*,o aryloxy or 
R' and R^ or RJ and R<«. taken together with the adjacent nitrogen atom, form a nitrogen-containing hetero- 
45 cyclic group of the formula. 



25 



30 



35 



i) 



55 



Wherein ring A is a 4- to 8-membered ring which may be substituted by hydroxyl or 0x0 group: and V is >0. >C=0. 
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or >N-W in which W is a) hydrogen, b) a C|_6 alkyl. C2.6 alkenyl. C?.6 alkyriyi, Cal^ cycloalkyl. Cs-w aryl or 
C7- 16 aralkyi group which may be substituted by 1 to 5 substituents selected from the group consisting of hal* 
; vr>s pgen. C^^a alkylenedioxy. nttro. cyano. optionally hatogenated Ci le alkyl .optionally halogenated Cjifi cydoalkyl. 
10 < optionally , halogenated Ct-a-aikoxy. .optionally -halogenated Ci^^ 'alkyllhio;' 'hydroxy!; "anriiha^nfiono- C 1.6 

• .:aIkyiamino, di-Ci -6 alkylamino. Ci-e alkyl-carbonylamino, Ct-« alkyl -carbonyi.*ca'rboxyl. Ci .e alkoxy-carbonyi. 
. cartjamoyl, mono-C^.e alkylcarbamoyl. di-Ci^ alkylcarbamoyi, 'sulfo. Ci_6 alkylsulfonyl.^'Ci.e alkyisuHinyl and 
•- 5- or 6rmembered.heterpcyclic group, or c) a 5- to .1 0-membered heterocyclic group, containing, besides carbon 

atom. 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and suffu'r atom, which'may be'substituted 
15 by 1 to 5 substituents selected from the group consisting of halogen. C 1-3 alkylenedioxy. nitro. cyano. optionally 

. halogenated Ci^ alkyl. optionally halogenated C3-6 cydoalkyl. optionally halogenated alkbxy.^optionally 
halogenated Cue alkylthio. hydroxyl. amino. mono-Ci_6 alkylamino, dr-Ci_6 alkylamino; 'Ci\6 alky l-carbon- 
ylamino. Cue alkyl-carbonyl, carboxyl, Ci^a alkoxy-carbonyi, carbamoyl. mono-Ci.e alkylcarbamoyi. di-Ci.s 
alkylcarbamoyi. sulfo. Ci..6 alkylsultonyl, Ci^s alkylsulflnyl; Cs^io aryl and Ceitd aryloxy. and W* is hydrogen or 
20 t\y<iroxy{, r, ■": • * '* ' 'r.-'-- • - 

• - ^. .y- ' ■ ^o-i a. -I/'? '■ 'iT.vu-. Vf.^ ' • •• 



25 



; IS: 



30 ." wherein .'ring B'-is a 4- to 12-mernbered mono- dr'bicyclrc ring optionally having ah oxp group arid optionally 

. substituted by 1 to. 5 Gv:s alkyl group; and 'v ^ r • .i - • « r -i^^./ n ^ • ." . 

r: : . riiig 0 Js a 4- to 12-membered aromatic ring~which may be substituted by 1 to 5 substituents selected 
from the group consisting of halogen; C alkylenedioxy; hitro. cyano. 6ptionally''halogenated Ci ils aikyi, option- 
ally halogenated CsJe^cyctoalkyl. bptibnally-halbgenated Cjfs alkoxy^^ 
35 - ^hydroxyl, amino, mbno^C tie alky lanriino;di-C alkylaniiVid, C ile alkyl -cartio'nylamiiid^ C 1 Is &l<yi-caft)oiiy car- 
v boxyl. Ci.;a alkoxy-carbonyi. carbarnoyl. mbno-CJ-a alkylcarbamoyi. di-CV^^ alkyl- 
sulfbnyl.tCi ^8 alkyisuHinyl. C'sJio aryl and Cs!: 10' arylbxy.^ ' • r-'"^-*'--*-'''"' ^ ^ . - 

iii) * . 

40 "r. • - . . i- c: ^ ' 

rr^n ^ 

45 

.- . 1. . .'.-ii. ■,- !f -i-. A ...Jh.* ' 



so 



(CBx)irSr— (CH^)k 




wherein ring E is a 5- to 10-membered aromatic ring which may be substituted by 1 to 5 substituents selected 
from the group Consisting of halogen. C 1^3 alkylenedioxy. nitro, cyano, optionally halogenated Ci.s alkyl. option- 
ally halogenated Ca-e cydoalkyl. optionally halog^ated C^.s alkoxy. optionally halogeriated Cus alkylthio. 
55 hydroxyl. amino. mono-Cue alkylamino, di-Ci_6 alkylamino. Ci-e alkyl -carbonylami no, Ci_6 alkyl -carbonyl, car- 

boxyl, C1..6 alkoxy-carbonyi. carbamoyl. mono-Ci.s alkylcarbamoyi. di-Ci.6 alkylcarbamoyi, sulfb. Ci.a alkyl- 
sutfonyl. C1.6 alkylsutfinyl. Ce-to aryl and Cb.io aryloxy: 

Xis-CHr. -CO-br-CHCiDH)-:^ ' " - ' ' ' 

Y is -CHr. -O- or -N^Afi- in which W** is hydrogen or a Ci-e alkyl group which may be substituted by 1 
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to 5 substiluents selected from the group consisting of halogen. Ci_3 alkylenedioxy. nitro. cyano. optionally 
halogenated C3-6 cydoalkyl. optionally halogenated Ci_6 alkoxy. optionally halogenated C1.8 alkylthio. 
hydroxyl. amino. mono-C,.a alkylamino. di-C^g alkylamino. Ci^ alkyl-cartwnylamino. Ci .5 alkyl-carbonyl. car- 
boxyl. alkoxy-carbonyl. carbamoyl. mono-Ct_6 alkylcarbamoyl. di-Ci e alkylcarbamoyl. sulfo, Ci-s alkyl- 
sulfonyl. Ci .e alkylsuHinyl. Ce-io aryl. C6_,o Wyloxy and 5- or 6-membered heterocyclic group: 
k + m is an integer of 1 to 4: and 
, ^n is an integer of 1 to 3. ... • . 

3. A conipound of Claim 1 wherein and Ar2.are independently Co- 14 aryl group which may be substituted by 1 to 
, 5 substituents selected from the group consisting of halogen. C|-3 alkylenedioxy. nitro. cyano: optionally halogenated 

. . Ci .6 alkyi, optionally halogenated Cs-e cydoalkyl. optionally halogenated C,,s alkoxy. optionally halogenated C 
alkylthio. hydroxyl. amino. mono-C 1.6 alkylamino. di-d.e alkylamino. Ct-s alkyl-carbonylamino. C ,*J6 alkyl-carbonyf . 
carbpxyl. C,,6alkoxy-carbonyl. cart>amoyl, mono-Ci_9 alkylcarbamoyl. di-C, alkylcarbamoyl. sulfo. C e alkylsul- 
fbnyl. C t.-6 al.kylsulflnyl. Ce .10 aryl and Ce . to aryloxy. . • • . x 

4. A compound according to Claim 1 . wherein P and Q are independently divalent Cz^ aliphatic hydrocarbon group 
which may have ether oxygen or sulfur.within the carbon cahin. , . 

5. A compound according to Claim .1. wherein and R3 are independently i) an acyl group of -CO-R* or -CONH-R^ 

wherein R* is a) a Ci^e alkyl. C2„6 alkenyl. C2.6 alkynyl. C3.6 cydoalkyl. C^.^ aryl or C7.16 aralkyi group which ( 
may be substituted by 1 to 5 substituents selected from the group consisting of halogen. Ci .3 alkylenedioxy. nitro. 
cyano, optionally halogenated C,.© alkyl. optionally halogenated Cj^a cydoalkyl. optionally halogenated d.e alkoxy. 
optionally halogenated Ci alkylthio. hydroxyl, amino. mono-Ci.a alkylamino. di-Cue alkylamino. Ci_6 alkyl-carb- 
onylamino. Ci^e alkyl-carbonyl. carboxyl. Ci_6 alkoxy-carbonyl, carbamoyl. mono-Ci_6 alkylcarbamoyl. di-Ct-s 
alkylcarbamoyl. sulfo. Ci.s alkylsulfonyl. Ci_6 alkyisulfinyl and 5- or 6-membered heterocydic group, or b) a 5- to 
lO-membered heterocyclic group containing; besides carbon atom. 1 to 4 hetero atoms selected from nitrogen atom, 
oxygen atom and sulfur atom, which may be substituted by 1 to 5 substituents selected from the group consisting 
of halogen, Ci_3 alkylenedioxy. nitro. cyano. optionally halogenated C^.a alkyl. optionally halogenated C3.Q 
cydoalkyl. optionally halogenated Ci_6 aikoxy. optionally halogenated C ,^ alkylthio. hydroxyl. amino. mono-Ci.e 
. , alkylamino. di-Ci_6 alkylamino. Ci_6 alkyl-carbonylamino,. Ci-e alkyl-carbonyl. cart^oxyl. Ci^-e alkoxyrcarbonyl. car- 
bamoyl. mono-Ci.8 alkylcarbamoyl. di-Ci_6 alkylcarbamoyl. sUfo. Ct.s alkylsulfonyl.. Ci.. a alkylsulfinylv Cs-io aryl 
. and Ce- 10 aryloxy, or ii) a Ci-a. alkyl. C 2-6 alkenyl,, Cz^s a|kynyl.,C3^ cydoalkyl. Ga^u aryl orCr.ia aralkyi group 
.: whig!} may be substituted by 1 to 5 substituents selected.ironi. the group consisting of halogen. Ci^3 alkylenedioxy 
nitro, cyano. 0Rji<3nally hajogenat^ Qi J alkyl. ipptionally.halpgenated 63.6 cydoalkyl. optionally halogenated Ci„6 . 
alkoxy. optionally halogenated, C 1.5 flkylthio. hydroxyl. amino. mono-Ci;^ alkyraniino. di-Ci_6 alkylamino. Ci_e alkyl- 
. cartDonylamifio. Ci>a alkyi-icafbonyl. carbpxyl, Cj.aalkoxy-carbonyl.^carbamoyl. mono-C, ..a alkylcarbamoyl. di-Ci .a 
alkylcarbamoyl. sulfo. Ci.e alkylsulfonyl. C,-8 alkylsulfiiiyl and 5- or S-.niembered heterocyclic .group. 

6. A compound according to Claim 1 . wherein R2 and R'* are independently hydn^gen or a C,^8 alkyl group which may 
be substituted by 1 to 5 substituents selected from the group consisting of halogen, nitro, cyano. optionally halo- 
genated C3..e cydoalkyl, optionally hakagenated Ci^a alkoxy. optionally halogenated Ci ^ alkylthio. hydroxyl. amino. ( 
mono-Ci_a alkylamino. di-Ci^s alkylamino, C1-8 alkyl-carbonylamino, C1..6 alkyl-carbonyl. carboxyl. Ci_6 alkoxy- 

cartjonyl. carbamoyl. mono-C 1 .3 alkylcarbamoyl; di-CiLa alkylcarbamoyl. sulfo. Ci.a alkylsulfonyl. Ct .a alkylsulfinyl. 
Ca- 10 aryl and Ca . 10 aryloxy 

7. A compound according to Claim 1, wherein Ri and R2pr R3and R^. taken together with the adjacent nitrogen atom, 
form a nitrogen -containing heterocyclic group of the forrnula; , :^ 




wherein ring A is a 4- to 8-membered ring which may be substituted by hydroxyl or 0x0 groi45; and V is >0. >CaO. 



116 



(C) 2000 Copyright Derwent Information Ltd 



EP 0 712 845 A1 



>C< 



or >N-W in which W is a) hydrogen, b) a Ci,a alkyi, Cz^e alkenyl. C2_6'alkynyl. C3.6 cycloalkyl. Celw aryl or 
C7.16 araikyi group which may be substituted by 1 to 5 sut^stituents selected from the group consisting of hal- 
ogen. C1.3 alkylenedioxy, nttro. cyano. optionally halogenated Ci^e ^kyl. optionally halogenated C3.6 cydoalkyl. 
optionally^ halogenated C 1^6 alkoxy. optionally halogenated Gi_6 alkylthio. hydroxy I, amino. mono-C 1,6 
alkylaminp. dJ-Ci_6 alkylamina C^s alkyl-carbonylamino. Ci.e alkyi-carbonyl. carboxyl. Ct-e alkoxy-ca/bonyl. 
• carbamoyl. mono-Ct. 6 alkylcarbamoyl. di-Cus aikylcarbamoyl. sulfo, Ci:^ alkylsulfonyl. Cue atkytsulfinyl and 
5- or 6-membered heterocyclic group, or c) a 5- to 10-membered heterocyclic group, containing, besides carbon 
atom. 1 to 4 hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom, which may be substituted 
by ilo 5 substituents selected from the group consisting of halogen. C i_3 alkyleneidioxy. nitro. cyanoV'^dptionally 
halogenated C1.8 alkyl. optionally halogenated C3.-6 cydoalkyi, optionally halogenated Cue alkoxy. optionally 
halogenated C\_s alkylthio. hydroxyl. amino. fnoro-Ci_6 alkylamina. di-Ci_6 alkylamino, Ci_6 alkyl-carbon- 
ylamino. Ci_6 alkyl-carbonyl. carboxyl. Ci_6 alkoxy-carbonyl. carbamoyl. mono-Ci^e alkylcarbamoyl. di-Ci«6 
alkylcarbamoyl. sulfo. Ci^e alkylsulfonyl. C1.6 alkylsulfinyl. C6_io aryl and Ce-io aryioxy. and W° is hydrogen or 
hydroxyl. 

«) . .. 




wherein ring B is a 4- to 12-membered mono- or bicycllc ring optionally having an 0x0 group; and 

ring O is a 4- to 12-membered aromatic ririg which may be substituted by 1 to 5 substituents selected 
from the group consisting of halogen, Ci_3 alkylenedioxy. nitro. cyano, optionally halogenated Ci_6 alkyl, option- 
ally halogenated Cs^ cycloalkyl. optionally halogenated alkoxy. optionally halogenated Ci_6 alkylthio. 
hydroxy!, amina mono-Ci_6 alkylamino, di-Ct^ alkylamino. Ci-e alkyl-carbonylamino. Ci.6alkyl-cari3onyl. car- 
boxyl, C1-6 alkoxy-carbonyl, carbamoyl. monq-Cils alkylcart^amoyl. di-Ci-e alkylcarbamoyl, sulfo. Ct.s alkyl- 
sulfonyl. C i_6 alkylsulfinyl. €5.10 euryl and Ce-io aryioxy. or 
iii) 



(Cfli) 




wherein ring E Is a 5- to 10-membered aromatic ring which may be substituted by 1 to 5 substituents selected 
from the group consisting of halogen. C 1 .3 alkylenedioxy. nitro." cyano; optionally halogenated C^-g alkyl. option- 
ally halogenated C3-8 cycloalkyl, optionally halogenated d.s alkoxy. optionally halogenated Ci^ alkylthio. 
hydroxyl. amino. mono-Cue alkylamino. di-Ci^e alkylamino. C\Jq alkyl-carbonylamino. Ci Jo alkyl <artDonyl. car- 
boxyl. Ci_8 alkoxy-carbonyl, carbamoyl, mono-Ci.e alkylcarbamoyl, di-Ci-e alkylcarbamoyl. sulfo, C|.e alkyl- 
sulfonyl. C1.6 alkylsulfinyl. Ce-to aryl and Cs.10 aryioxy; 
X is -CHr. -CO- or -CH{OH)-; 

Y is -CHj-. -O- or -NW**- in which W** is hydrogen or a Ct. e alkyl group which may be substituted by 1 
to 5 sut)stituents selected from th group consisting of halogen. Ci .3 alkylenedioxy. nitro. cyano. optionally 
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8. 



10 



IS 



hatogeoated Ca., cydoalkyl. optionally halogenated Ce alkpxy. cptiona/ly halogenaled C, « alkylthio 
hydroxyl. amino. fnono-C,.salkWamino.di-C,.a alkylamino. C,., alkyl-carbonylamino. C,.ealkyl<art3onyl car^ 
Z ?U* ^^'^:^'^"y*- carbamoyl, aiono-C,.a alkyJcarbamoyl. di C,^ alkylcarbamoyl. sulfo. C, « alkyl- 
sulfonyl. C, .6 alkylsuSinyl. Ce- .o aryl. Cg-.o aryloxy and S- or 6-membered heterocyclic group. 

^"1? °' ^ ^'^"^ ' ^ ^ ^ ^'^'^y- -^y-^'oalkyi or benzo-Cj.e cydoalkyl 

7' be subsbtutsd by 1 to 5 substituents selected from the group consisting of halogen, optionally 
halogenated Cealkyl. optionally halogenated Cealkoxy and d^ alkoxy-carbonyl.. . . . " 

9. Acompoun,^ of any of Claims i toSwherein W is. an acylgroupof-CO-R" wherein R^isaCUalkyl. C, salkenyl 

'^^^^ ary< or C,..,8 aralkyi group which may be siibstitt/ted by 1 to S substituents 
selected from the group consisting of halogen. C,^ alkylenedioxy. nitro. cyano. optionally halogenated Cj . 
cyjJoalkyl. (^tionally halogenated C,., alkoxy. optionally halogenated C,_8 alkylthio. hydroxyh amino, mono-c!"! 
.^Ikylarnino. di-C,.6 alkylamino. alkyl-carbonylamino. C,.6 alkyl-carbonyl. carboxyl. Ci.i alkoxy-carbonyl caT 
„. bamoyl. mono-Cs alkylcarbamoyl. di-C,^ alkylcarbamoyl. suJfb. Cs alkylsulfbnyl. C, .e alkylsulflnyl and S- or 6- 
..membered heterocyclic group. - . .-• . . 

10. A compound of any of Claims 1 to 7 and 9 wherein. 



2S 



30 



is the formula: 



35 




40 



45 



wrfierein nng E is a benzene ring which may be substituted by 1 to 4 substituents selected from the group consisting 
Of halogen. C,,3 alkylenedioxy. nitro. cyano. optionally halogenated Ci_s aikyl. optionally halogenated C. « 
cydoalkyl, optionally halogenated Ci.a alkoxy. optionally halogenated C,.5 alkylthio. hydroxyl. amino. mono-Cra 
alkylamino. di-C^e alkylamino. alkyl-cailDonylamino. Ci_a alkyl-carbonyl. carboxyl. Ci s alkoxy K;arbony I car- 
bamoyl. mono-Ci .g alkylcarbamoyl. di-C,.^ alkylcarbamoyl. sulfa Cub alkylsulfonyl. C,.6 alkylsulfinyl Ce m arvl 
and Ca . 10 aryloxy. • -lu / 

11. A compound of any of Claims no 10 wherein P and O are independently a C, a alkyleneorC^.a alkenylenegroup. 

12. A compound of Claim 1 1 wherein P and Q are independently a C3 g alkylene group. 

13. A compound^oi any.of.Ciaims 1 to I2.wherein R-* is h^^ - . .... ' . 

1 4. A compound of any of Claims 1 to 13 wherein j is O. • . , ' . .;v. 
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15. A.compound of Claim 1 which is the compound of the formula: 




wherein Ar3 and Ar^ are independently an optionally hafogenated phenyl group; Alki and Alk2 are independently a 
C2.6 alkylene group; Ar« is a C/.te aralkyl group which may be substituted by halogen or optionally halogenated 
Ci .3 alkoxy: and ring is a benzene ring which may be substituted by 1 to 3 substituents selected from the group 
.consisting of optionally halogenated .C i_3 alkoxy, Ct-3 alkyl-carbonyl arxl amino. - 

1 6. A compound of Claim 1 which is 

(+)-3.4-Oihydro-6-methoxyO'-{4,4<liphenyl-7^[(4-methoxyphenyl)acetyllamino}heptyl}spiro(naphtt^ 
2(1H).2'-piperidine], ; • 

(0-3.4-Oihydro-6-methoxy-r-{4,4^diphenyl-7-{[(4-methoxyphenyl)acetyllamino}heptyl}spiro[na^^ 
2(lH).2'-piperidine], , ' ' » 

(•)-3.4-0ihydro-67KJimethoxy-1'-{4.4<liphenyl-7-{[(4-methoxyphenyl)acetyl]amino}h [naphtha- 
lene-2(lH),2'-piperidine]-1one. 

(0-3.4-Dihydro-6J-dimethoxy-1'-'{4,4idiphenyl-7-([{4-fluoVophenyl)acetyllamino} heptyl}spiro(naphthalene- 
2(1H).2*-piperidine]. i. -; 

(+)-3.4-Dihydro-6,7-dinTethoxy-r-[4.4-diphenyl-7-{[(4-fluorophenyl)acetyllaminolhept^ (naphthalene- 
2(lH).2'-piperidine], 

(-)-3.4-Dihydro-6.7-dimethoxy-1'-{4.4-diphenyl-7-{[3-(4-fluofophenyl)propionyi]amino}heptyl)spiro (napfifha- 
l€ne-2(1H).2''pip€ridineJ;: : . /. •-:•..'■> • - ■ - ~ •. ,r \ • - 

(+)-3.4-Dihydro-6r7<Jimethoxy-V-(4,4-diphenyl-7-{[3-(4-fluofoph'enyOproploh^^ (naph- 
thalene'2(1H).2'-piperidineJ, -.o::-. - * ' 

. (•♦•)-3,4TDihydro-6.7<JimethoxyO -{7-([3-(4-chtorophenyl)propionylJarnino)-4;4-dipheny 
thalene-2(1H),2'-pfperidineI. ' • ^;sr>' 

,,.p .(-)-3.4-Dihydro-67,<limelhoxy-r-{7-{[3-{4<hlorophenyl)propionyl]ariiino)-4.4<ll(3henylhep^ 
lene-2(1H).2'-piperidine], » ' ■ ♦ • 

(0-3.4-Dihydro-6;7<Jimethoxy-1'-(4.4<iiphenyl-7-{[3-(4^methoxyphenyl)propi6n>^]amih6)K^^^ (naph- 
thalene-2( 1 H),2*i3iperidine|, 

: .(+)-3,4-Dihydro-6,7-dimethoxy-l*-(4,4-diphenyfr7-{[3-(4-m9thoxyphenyl)propibnyi]ah^ {naiph- 
thialene-2(1H).2*i3iperidinel. • •;• • ■ .-.^ 

3.4-Dihydro-4'-{4.4<liphenyl-7^(3-(4-methoxyphenyl)propionylIamino)heptyl)spiro[naphthalene-2(1H),^ 
morpholine], . .-w- . ..• . ^ ■ : . • . * i - - '•i-- '/,) • ■• 

3.4-Dihydro-7-methoxy-4^{4.4-diphenyl-7{(3-(4-methoxyphenyl)propionyl|arnino)heptyl}spiro(naphthalene- 
2(lH).3'-morphoIinel. . . • - ."' ^ ' --i 

3.4-Dihydro-5.7-dimethoxy'4 -{4.4-diphenyI-7-{[3-(4-methoxyphenyi)propionyl]amino)heptyl)spiro [naphtha- 
lene-2(l H).3'-morpholine|. or a salt thereof. 
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1 7. A process for producing the compound of Claim 1 . which comprises reacting a compound of the formula: 



to 




15 



wherein all symbols are as defined in Qaim 1. or a salt thereof, with a compound of the formula. 

. wherein L represents a leaving group and is.as defined in Claim 1. or a salt thereof. • 
20 1 8. A gonadotropin-releasing hormone receptor antagonistic composition which comprises a compound of the formula: 



25 



30 



wherein Ar« and Ar2 independently represent an optionally substituted aromatic group: • 

, f^ and independently represent a divalent aliphatic hydrocarbon group which may have ether oxygen or 
sulfur within the carbon chain: 

R v.an<^ independently represent an acyl. group or an optionally substituted hydrocarbon group: 
R2 and R** independently represent hydrogen or an optionally substituted alkyi group: 
3^9^. or R\^ and RMaken together with the adjacent nitrogen atom, may form an optionally substituted 
<o nitrogen-containing heterocyclic group: and • ^ 

j represents 0 or :1;..or a.salt thereof.iand a pharmaceutically acceptable canier. > • ' / 




35 



19. A gonadotropin-releasing hormone receptor antagonistic composition which comprises a compound of Claim 1 or 
a salt thereof, and a pharmaceutically acceptable carrier. r- 

20. A composition of Claim 18 which is a composition for treating a sex hormone-dependent disease. 

21 . A composition of Claim 1 9 which Is a composition for treating tunx>r. prostatic hyjjertrophy. endohietriosis. precocious 
.. puberty or premeristrual syndrorne. • . . > , • • 

22. A pharmaceutical composition which comprises a compound of Claim 1 . if necessary together with a pharmaceu- 
tically acceptable carrier. 

23. Method for treating diseases related to gonadotropin-releasing hormone in mammals which comprises administrat- 
55 ing to a subject in need a therapeutically effective amount of a compound of the formula: 
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Ar* 



x: 




wherein AO and Afl independently represent an optionally substituted aromatic group: 

and independently represent a divalent aliphatic hydrocart}on group which nr»ay have ether oxygen or 
sulfur within the carbon chain; 

and R"^ independently represent an acyl group or an optionally substituted hydrocartx)n group: 
and R'^ independently represent hydrogen or an optionally substituted alkyl group; 
R^* and R2 or R^^ and R'*. taken together with the adjacent nitrogen atom, may form an optionally substituted 
nitrogen-containing heterocyclic group; and 
j represents 0 or 1 . or a salt thereof. 

24. Use of a compound of the formula; 



wherein Ar^ and Ar^ independently represent an optionally substituted aromatic group; 

and Q* independentiy represent a divalent aliphatic hydrocartxan group which may have ether oxygen or 
sulfur within the carbon chain; 

R'® and R^^ independently represent an acyl group or an optionally sul3stituted hydrocartion group; 

and R'* independentiy represent hydrogen or an optionally substituted alkyl group; 
R'* and R2 or R^® and R^. taken togetfier with the adjacent nitrogen atom, nnay form an optionally substituted 
nitrogen-containing heterocyclic group: and 

j represents 0 or 1 . or a salt thereof for manufacturing a pharmaceutical composition for treating diseases 
related to gonadotropin-releasing hormone. 
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New amine derivatives are gonadoliberin antagonists - useful for treating tumors, 
prostatic hypertrophy, endomietriosis, precocious puberty, premenstrual syndrome etc 

- Drug ActivityrEndocrine-GeriT; Cytostatic; Dermatological; Antiseborrheic 
Mechanism of Action: Gonadoliberin- Antagonist 

Compound Name: None Given 




Use : As gonadotropin-releasing hormone antagonists for treating sex hormone related diseases e.g. tumors, 
prostatic hypertrophy, endometriosis, precocious puberty and premenstrual syndrome (claimed). For suppressing 
and stimulating the onset of ovulation, and for the treatment and prevention of amenorrhea, prostatic cancer, 
breast cancer, acne, polycystic ovary syndrome and byperandrogenism. 

Dosage : 0.1-500 (10-100) mg/day in 1 or more divided doses. Administration is oral or by injection or 

suppository. 

Advantage : Excellent antagonist activity and low toxicity. 

Biological Data : Diluted CHO cell membrane and human anterior pituitary membrane fractions were incubated 
with [^^IJleuprolerin and compounds of the invention. (la) had an ICjo of 0.0007 and 0.08 respectively. 
Chemistry : Amine compounds of formula (I) and their salts are new. 
Arl, Ar2 = independendy optionally substituted aryl. 

P, Q = independendy divalent aliphatic hydrocarbon containing at least 2C, optionally with O or S in the chain. 
Rl, R3 = independently COR, CONHR or optionally substituted hydrocarbon. 
R = optionally substituted hydrocarbon or heterocycle. 
R2, R4 = independently H or optionally substituted alkyl. 

Or Rl , R2 or R3, R4 may together form optionally substituted N-containing heterocycle; j = 0 or 1 . 
Several specific compounds are claimed e.g. 3,4-dihydro-6,7Hdimethoxy-r-{4,4-diphenyl-7-[(4-fluorophenyl- 
acetyl)amino]heptyl}spiro[naphthalene-2(lH),2*-piperidine] hydrochloride (la) (Example 11-50). 
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